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COUNTY COUNCILS ASSOCIATION. 


Road Conference. 


The Conference on Roads and Motors, held on April 29 
and 30 and May 1, igog, was convened by the County 
Councils Association. The organisation of the Conference 
was in the hands of the Highways Committee of that Associa- 
tion, on which were co-opted representatives of the Associa- 
tion of Municipal Corporations, the Urban and Rural 
District Councils Associations, the Incorporated Association 
of Municipal and County Engineers, and the County 
Surveyors Society. A list of the members, both of the 
Committee and of the Conference itself, is given in Appendix A 
to this report. 

The meetings were held at the Institution of Civil Engineers, 
the Institution of Mechanical Engineers, and the Surveyors 
Institution, the halls of which were kindly lent for the purpose. 


THURSDAY, APRIL 29. 
OPENING MEETING. 


PRESIDENT : LORD BELPER. 

Lord Belper said that in taking the chair at that important 
Conference, which he was very glad to see so well attended, he 
could assure them it was not his intention to intervene at any 
great length between them and the questions they had come to 
discuss. With 40 papers, which they hoped the members 
would be able to assimilate and digest in the course of the 
next two days, he was sure it would be quite unjustifiable on 
his part to add anything to the length of the proceedings. 
But he would like to take the opportunity as chairman of the 
executive of the County Councils Association, which had 
called the Conference together, to stale very shortly what 
their object and intention was in calling the Conference, to 
indicate in a very few words what the composition and the 
constitution of the Conference was, and to point out the pro- 
cedure which they thought it would be convenient to pursue 
during the continuance of the Conference. With regard to 
the origin of the Conference, he thought it would be admitted 
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that it somewhat arose out of that important conference held 
in Paris last year. That conference, he believed, was called 
from every country in the world — at all events all civilised 
countries — and it was no doubt of a most important character. 
It was quite evident from the discussions that took place 
there that every civilised country was suffering in a greater or 
less degree from the same causes from which we were our- 
selves suffering as regarded our roads. The coming of the 
motorcar and the use of engines drawn by machinery to an almost 
unlimited extent had had such an effect on the roads of this 
country and other countries in Europe, that it was no wonder 
serious attention should be called to the matter, and that some 
solution should be sought for not only to deal with the traffic 
in a satisfactory manner, but also to alleviate the burdens 
imposed on the ratepayers. It was natural that any con- 
ference which represented a large number of different 
countries, their roads being managed under different conditions 
and different authorities, was not likely to come fo any very 
definite conclusion as to what the remedy should be for the 
serious state of things which he had indicated. In these 
circumstances it was not unnatural that some of the 
British representatives at the Paris Conference felt it was 
desirable to follow that conference up in this country, to strike 
while the iron was hot, and, if i>ossible, to get together a 
representative assembly of those interested in the manage- 
ment of the roads in their country, so that if they could not 
find a solution of their difficulties, discussion at all events 
might bring them nearer together, while they would be able 
to point out what direction legislation or any change in the 
law should take, ^ Let him say at once that he thought this 
was a convenient time to hold such a conference as this. No 
doubt for many years after the new system of road manage- 
ment, and especially the establishment of County Councils, 
was introduced, and while roads under careful management 
were being greatly improved, there was no very distinctive 
increase in the general expenditure on the roads, but if they 
looked at the last five or six years the story was an entirely 
different one. Whilst the roads, owing to the heavy traffic, had 
been gradually getting less efficient, and in verj' many 
places seriously worse, the expenditure had been steadily 
growing. He would give them one or two figures — 
he feared thej' were rather ancient ones — ^which were sup- 
plied by the Local Government Board. From these it was 
found that while in the j'ear igoi the average cost per 
mile of the roads in England and Wales, including improve- 
ments, was a mile, it went up in 1905-6 to £gi and 
three quarters. That was a very considerable increase in 
expenditure, but he ventured to say that every gentleman 
present who was conversant with the state of the roads to-day 
Avould be perfectly well aware that from 1905-6 to the present 
time the increase had been far more rapid. He had no figures 
from the Local Government Board with regard to last year, 
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but he could give the figures of his own county, and though 
they might not be of special value, he thought they would be 
borne out by the figures of every county in England. From 
1891 to 1901 there was no material increase in the cost of the 
main roads at all. It varied, being sometimes a little up 
and sometimes down, yet from that time the average cost 
per mile had gone up from ^[ 36 . 15s. in igoi to 3^78. los. fid. 
in 1907-8, showing an increase during that time of some- 
thing like 40 per cent. That indicated what a serious 
increase there had been all over the country, and with that 
increase in cost, so far from there being an improvement 
of the roads, they had been steadily getting worse. Pf any 
text was wanted for a conference on the roads it would be 
found in these few figures, and if anj' discussion could tend 
in any waj^ to a solution of the question how the roads 
could be improved and how the vast expenditure on them 
could be minimised, they would do a great deal towards 
relieving a good many people in the country of an uneasy 
feeling they had got with respect to the management of our 
roads. 

After stating that he would tell them what the object was 
in calling that Conference. As a County Councils Associa- 
tion they had no particular specific, no particular remedy 
they wished to force on the attention of the Conference. 
Their view was that the success of a conference of 
this sort was impossible unless it combined amongst 
its members all those who were interested in roads, 
not only those \yho used and paid for them and managed 
them, but those interested in the vehicles which ran on the 
roads, as well as those interested in the development of 
the new industry which genius had given us — motorcars and 
the new machines which carried so much of the heavy traffic 
of the country. In bringing the Conference together, their 
wish was that it should be as representative in its character 
as possible. The list of the bodies invited was rather a 
long one, but he hoped they would allow him to read it, 
for he was glad to say they had all accepted. They were 
the following; 

The Association of County Councils in Scotland. 

The Association of Municipal Corporations. 

The Convention of Royal Burghs. 

The Non-County Boroughs Association. 

The Urban District Councils Association. 

The Rural District Councils Association, 

The Institution of Civil Engineers. 

The Institution of Mechanical Engineers. 

The Surveyors Institution. 

The Society of Engineers. 

The Incorporated Association of Municipal and County' 
Engineers. 

The County Surveyors Society. 

The Institution of Municipal Engineers. 
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The Scottish Road Surveyors Association. 

The Association of County Surveyors in Ireland. 

The Royal Automobile Club and several of its branches. 

The Motor Union. 

The Scottish Automobile Club. 

The Yorkshire Automobile Club. 

The Society of Motor Manufacturers and Traders. 

The Commercial Motor Users Association. 

The National Cyclists Union. 

The Roads Improvement Association. 

The Highways Protection League. 

The Central Chamber of Agriculture. 

In addition there were 33 English and Welsh County 
Councils, 14 Scottish County Councils, and 50 Town 
Councils. He would add that several of the associations 
had been good enough to accept the invitation to act on the 
committee for organising the Conference, which had had 
laborious duties, and they were very grateful to them for 
taking part in that Avork. With regard to procedure, he 
might say it Avas not proposed that any resolutions should 
be passed at the time the papers \\'ere taken, but it A\'as 
suggested that Avhere the chairman and secretaries of each 
section Avere clearly of opinion that there Avas a general con- 
sensus of opinion on any particular point, Avhether in the 
papers or the vicAvs expressed in the discussion, it should be 
considered Avhether a resolution should not bo put on Saturday. 
Avhen they met for that purpose, but that any resolution should 
not be put AA'here it Avas obvious there Avas a distinct cleavage 
of opinion on that particular question. He thought it Avould 
be agreed that a catch resolution or vote passed by a 
haphazard majority Avould not be of much value. There 
AA^as only one more point to add. His attention had been called 
to the fact that the laAv on highAA’ays AA-as not in a very satis- 
factory condition, in so far that it Avas contained in a large 
number of statutes, some overlapping each other, and it Avas 
difficult for the uninstructed man to find out hoAv the laAV 
stood. Ho understood that the last consolidation of the laAV 
AA’as in 1835 — nearly 73 years ago. On this point he might 
say that there aa'us a A'ery able article in the “Justice of the 
Peace," AA'ritten by somebody Avho appeared to be AA’ell 
cognisant Avith the subject. That consolidation he referred 
to Avas not a complete consolidation, for some of the laAV 
of 1775 Avas still unrepealed. If the result of the Con- 
ference led eventually to any legislation or alteration in the 
laAV at an early date, it Avas highlj' desirable that there should 
be a codification of the Avhole of the highAvay laAVS, in order 
that those Avho run might read, so that people by looking at 
.one Act of Parliament might see AA'hat the highAvay laAV Avas. 
He^ would conclude his remarks by expressing his pleasure at 
seeing so large and representative a conference, and a hope 
that its labours would do something towards the solution 
of the difficult points they had to discuss. (Applause.) 
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CONSTRUCTION AND MAINTENANCE OF ROADS (INCLUDING 
WEAR AND TEAR, CAMBER, GRADIENTS, WIDTH OF 
ROADS, PROVISION OF FOOTPATHS, BRIDGES, ETC.). 


CHAIRMAN : 

Col. G. Dixon. 

SECRETARY : 

A. G. G. Asher. 


TECHNICAL SECRETARY i 

A. Dryland. 


Papers g to 23* were taken as read, as follows S 

PAPER 9; BY WILLIAM N. BLAIR, M.INST.C.E., ETC,, BOROUGH 
ENGINEER, ST. PANCRAS. 

It is scarcely to be supposed that this subject dealt with from 
the practice and experience of London will be of the same 
interest to the Conference as would attach to main roads between 
inter-urban areas, for the latter are usually macadam roads under 
traffic of quite different character, having therefore a different 
destructive effect, and they can be formed without the limitations 
frequently applying to roads in towns, where, instead of adopting 
the most suitable form or camber for the character of the 
pavement to be laid, it is necessary to work to certain levels, 
determined by existing thresholds or vaults, to alter which would 
involve prohibitive costs. Other conditions applying to town 
roads, such as the existence of tramways, the intersection of 
branch streets, and perhaps electric lamp columns in the centre 
of a road, all affect the form of a road, and have considerable 
influence on the distribution of traffic, and consequently on the 
wear of the pavement. 

The greater amount of traffic, its convergence into more 
definite lines, and its greater destructive effect due to its character 
and weight, necessitate the adoption of a carefully constructed, 
pavement of granite setts, wood blocks, or asphalt in all the main 
lines of thoroughfare in the larger towns, and it is in regard to 
these that the substance of this paper will more especially apply, 
though some reference may be made to other materials 

It needs no argument to secure acceptance of the first essential 
condition that in the construction of any road a substantial 
foundation is required. For all paved roads this is invariably 
formed of Portland cement concrete varying in thickness from 
6 in. to T ft., depending on the nature of the substratum, and 
whether or not this has been largely trenched for sewers or pipes 
for various purposes. 


* The complete list of papers is given in Appendix B. 
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In all cases the concrete should be reg:arded as permanent, laid 
to last for all time, < 5 r as nearly that as the interference by other 
bodies having- statutory rights to cut it up may allow. While the 
surface pavement must be renewed from time to time the concrete 
should not require more than repairs to the surface. 

Probably nine out of ten borough engineers would give their 
preference to granite setts as the most suitable material for any 
road subject to heavy traffic, having regard to the more important 
general conditions applying, such as durability, which may be 
taken to cover not only ultimate life, but freedom from frequent 
repair and facility for repair — and, dependent upon these qualities, 
its economy. It is quite true that certain granites which would 
give best results on these points only are open to objections on 
other grounds, such as insecure foothold or excessive noise, but 
there are available granites of such a character that, while escaping 
these last objections, still give good results as to durability and 
cost. The question of cost is entirely dependent on locality and 
facilities for delivery at low freight costs. 

Local considerations frequently justify the adoption of wood 
paving on account of the much less noise produced by passing 
traffic. It may be either hard wood or soft wood, The former 
usually means Western Australian jarrah and the latter Baltic 
deal, almost invariably creosoted. 5-in. jarrah blocks and 6-in. 
granite setts are about the same in first cost laid, 5-in. creosoted 
deal blocks will cost about two-thirds the above, but prices vary 
with locality. The ultimate economy of granite is undoubted, 
but as between the_ two -woods at present prices their relative 
life is about proportionate to their cost — that is, where their life is 
dependent upon their wear under traffic, and not cases where 
there is practically no traffic— and they last till they decay. 

Asphalt is an nlternati\'’c to wood where a silent paving is 
required ; true one hears, more of the horses on asphalt than on 
wood, but less of the rumble of the vehicle. >\sphalt is more 
easily cleansed than wood, but it gives a less secure foothold, and 
causes greater liability to skidding. Some localities give a general 
preference to asphalt and others to wood. There is practically no 
difference in first cost. 

With regard to the shape of the cross-section of a road. There 
have recently appeared in the Press letters suggesting an altera- 
tion from the usual practice of the past, and instead of having the 
sides sloping outwards it is recommended that they should slope 
towards the centre, to make “a proper concave road, instead of 
' the old-fashioned convex road.” It may be agreed that the latter 
is "old-fashioned,” but who is it says the former is "proper”? 
The only advantage suggested by the alteration is that the 
drainage of the surface would be towards the centre instead of 
towards passers-by, and consequently they w'ould be less liable 
to splashing. Whether a road be convex or concave, the general 
cross-fall must be about the same to secure tlie removal of surface 
water, and with cither it is not an even slope or straight bone 
that must be provided, but there should be a camber or slight 
rounding to allow for the -wear of traffic without immediately 
having such hollows formed as would hold water. With the 
convex road the centre two-thirds is the best part of the road, as 
it has less cross-fall. It is most naturally preferred by vehicles, as 
being more free from obstructions, and it gives a driver more 
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latitude. But if a road be made concave these advantages are 
removed, for the .sections of greatest cross-fall would be on each 
side of the centre line, there would be a greater number of 
puddles, and in swerving slightly from a course exactly in the 
centre the vehicle would be first canted to one side, then to the 
other. In country roads where the drainage is to side ditches 
the convex form of road is obviously more convenient than a 
centre channel with gullies. 

There is a general desire to keep the slower traffic to the sides 
of the road to give the faster traffic less interruption in the centre. 
It is surely better to collect the drainage at the sides under the 
slower traffic than in the centre under the faster traffic. 

The question of clean.sing a road should also be considered, 
for in a bu.sy town it is a work involving considerable risk to life, 
and if the men and carts have to do their work in the middle of 
the road instead of at the sides their risks are increased, and at 
the same time traffic is obstructed by the dust carts or vans. 
Someone may suggest this cleansing ought to be done before the 
traffic becomes busy ; so it is, but it has to be continued all day 
as well. 

In normal conditions the cross-fall on a granite-paved road is 
fixed at I in 30 to i in 36, but this must vary between the maxima 
at gullies and the minima at the summits of channels between 
gullies. 

With creosoted deal the cross-fall may be about the same as 
above, but with hard wood it should be a little flatter, s.iy 1 in ^o. 

With asphalt the slope must be still flatter, i in 45, or 1 in 50. 

In all cases the falls of the channels must be sufficient to carry 
off the water, say, i in. in 10 ft. for granite, or i in. in 13 ft. for 
asphalt as the flattest. The position and distance apart of gullies 
must be regulated by the side streets, the longitudinal fall, and 
the width of the street, but from 40 to 60 y.-irds is about the usual 
practice. 

On the subject of wear and tear. The life of any pavement 
depends on many factors, the amount of traffic, the composition 
of that traffic, the concentration in definite lines, the gradient of 
the road, and the nature of adjoining pavements. It needs no 
proof to say that the greater the traffic the greater the wear. But 
there is more importance in the composition of the traffic than 
may at first appear ; there is no cla.ss of town traflic so destructive 
to pavements as the horse omnibus, and the higher the proportion 
this form.s of the total traffic so much the worse for the road. The 
regular stopping places of the omnibuses can be recognised by the 
state of the paving, more especially on wood paving. This is 
mostly due to the horses’ feet, but partly also to the screwing of 
the wheels. It was found some years ago thal at the West Strand 
Post Office, yellow deal blocks wore down 4^ in. in 1 2 months ; 
this was replaced by jarrah, which wore 2^ in. in three years ; but 
at this point there are from 300 to 400 omnibuses per hour 
Stopping and starting. Heavy railway vans with two horses, 
usually travelling at trotting pace, are also very severe on roads. 
The existence of tramways or columns in the centre of a road lead 
to the traffic assuming a constant position in a road, with 
consequent additional wear in that track, while the centre may 
almost entirely escape. The gradient of a road increases the wear 
as it becomes steeper, and the downhill side is more quickly worn 
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than the uphill. This is on account of the faster pace increasing 
the wearing effect of the horses’ feet, as well &s the crushing' action 
of the wheels. The influence of adjoining pavements is principally 
in regard to dirt carried from them by passing wheels— for 
instance, off macadam or flint roads on to wood ; this dirt itself 
exerting a grinding action under traffic, but it also necessitates 
sanding or gravelling to remove the greasiness which results. 

The following cases indicate the durability of different classes of 
pavement : 


Road. 


Material. 


Paved. 


Removed. 

No. of vehicles 
pet hour. 

Width. 

Total. 

Horse 

’buses. 

Still good 

521 


32 ft. 

Very good 

223 


33 ft- 

Oct., 1900 

1,162 

289 

37 ft- 

Aug., 1906 

765 

128 

30 ft- 

Mar., 1899 

765 

128 

30 ft. 

Still in use 

731 

60 

About 35 ft. 

Mar., 1907 

239 


27 ft. 

Still in use 

461 

39 

26ft. gin. 

Still in use 

Mostly ca 

b trailic. 

— 


Fancras-road 

Fortess-road ... 
Euston-road (byl 
Midland Hotel' 
Euston-road (byj 
Fitzroy-strcct), 
Euston-road (by 
Fitzroy-strcet). 
Gray*s-inn-road..| 
Park-street 
Upper Wobum-1 

place 

Gordon-squarc 
(west side] 


Mountsorrel 

setts 

'Enderby setts| 


[July, tSgt 
Jan., 1896 


ijjarmh blocksjjune, 1893 
Mar., 1893 


ijarrah blocks 
■yellow deal 
blocks 
Ijairah blocks! 
Ijarrah blocksm 


[Mar., 1893 
[Dec., 1897 
"une, 1893 


Jarrah blocks Ji 
Ijarrah blocks Ji 


ftily, 1S99 

'une, 1893 


Similar particulars cannot be supplied for asphalt or creosoted 
wood paving, for both have only been laid about two years in the 
district dealt with. 

Ordinary water-bound macadam is still used in streets of second- 
rate importance as regards traffic, and it is admittedly open to 
many objections ; it rapidly wears into hollows, causing lodgement 
of water, too quickly for these to be individually repaired, and 
the recoating is necessarily frequent and expensive, but where 
all roadwork, including paving renewals, has to be met by the 
current rate and not by loan the general adoption of a more 
desirable pavement, and one less subject to complaint for one 
fault or another, is impossible. 

Short sections of road have been deal with experimentally by 
other systems. A length of road was recoated with Guernsey 
macadam, and after being rolled hard and blinded with dry 
chippings it was tar sprayed during September of last year. 
There is a fairly heavy traffic over it, and it has never become 
solid; it is always working, and the tar has produced a greasy 
black mud in wet weather, much more objectionable than the 
ordinary macadam mud. 

Another road was stripped and coated with 4 in. of tarred slag 
macadam in November, 1907. It unfortunately happened that 
during the month the work was in hand it rained almost daily, 
and soaked the foundation of hard core on clay, with the result 
that the surface of the tar macadam worked loose' under traffic 
in many places, and there has never been as regular and uniform 
a face as is desirable. 











Construction and Maintenanci^. 


In another road, where the foundation was known to be bad^ 
was entirely removed, and a new hard-core foundation of broken 
York stone and other g’ood material was rolled solid to a depth of 
about i8 in. On this tarred slag macadam 4 in. deep was spread 
in two coats and well rolled in, July, 1908. This also has broken 
up in patches. The traffic is not large in point of numbers, 
but the vehicles are mostly heavy — such as coal and railway vans. 

• In July, 1908, another road was stripped, and the foundation 
found to be perfectl}’ solid. It was covered with tar macadam 
4 in. thick, the same material being used as in the last case. This 
has proved to remain quite solid, and no fault has been observed 
since it was laid. The traffic in this case is about the lightest 
possible, for there are really only the tradesmen’s carts calling at 
the various houses to use it. 

It has been observed that a greasy condition of surface occurs 
on all these cases of tar macadam during damp weather, due to 
the fine grinding of quite a small quantity of mud under the wheel 
traffic, and this causes the horses to slip a good deal, especially 
when going downhill. To counteract this, coarse sharp sand is 
spread very lightly, and is effective until it also gets ground up, 
making more greasy mud. Washing is then resorted to, and that 
gives a very good result until passing traffic carries on dirt from 
adjoining roads, or produces mud from the road itself, and the 
cycle is repeated. 

All these tar-macadam roads are much more slippery in time of 
frost than ordinary granite macadam, and constant attention for 
clearing off droppings and for sanding is required; but even then 
complaints are received, describing one side of a bridge as a 
dangerous gradient which was never regarded as having any 
inclination worth remark prior to the use of the tar macadam. 

In dry weather the foothold is excellent, and the silence of 
traffic is most noticeable, the removal of droppings is easily 
effected, and the reduced amount of dust is much appreciated. 
In many situations tar macadam may prove a most suitable road 
surface, but it is still open to doubt as to whether it will carry 
heavy loads without disintegration. 


PAPER 10; BY JOHN A. BRODIE, Wii.Scii., M.1NST.C.E,, M.I.MECH.E., 
CITY ENGINEER OF LIVERPOOL. 

Notes on the Tonnage^Life and Wear of Stones in Road Su/faces. 

In a short paper it is clearly impossible to do more than deal 
Avith some phases of the construction and maintenance of road sur- 
faces, and the writer has therefore decided to call attention to some 
- remarkable differences in wear of the same stone when used in 
varying forms of road surface construction as shown by records of 
traffic tonnage passing over them, which may be of interest. 

Necessity for Standard of Traffic and Wear. 

It is now generally admitted by those who have studied the 
question that the most reliable measure of the durability of a road 
surface is its tonnage-life, or the total tonnage of traffic it will carry 
before requiring a renewal of the surface ; any intelligent roadman 
can quite easily take a census of the traffic passing along a given 
road and divide it into classes from which the approximate tonnage 
may be readily arrived at, and it appears surprising that this 
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method has not been more gfenerally adopted by road engmpers 
in this country. 

In Liverpool it has been customary to take occasional records 
of the numbers and classes of vehicles passing along the principal 
traffic streets, and to reduce these records to a standard of tons 
of traffic per 5'ard width of carriageway per annum ; and a great 
point would be gained for the more accurate comparisons of wear 
and costs of street and road surfaces if this standard — which has 
long been in use and found satisfactory — could be universally 
adopted in this country. 

It is also important that, if possible, - practical standards of 
wear should be arrived at for the materials which can now be 
obtained in almost uniform quality and condition from the best- 
known quarries and other sources of supply, and it appears 
likely that useful standard figures of wear based on actual 
results of tonnage-life over road surfaces could, with a little 
co-operation, soon be fixed for each such material in any one 
class of surface — say, for example, in the case of macadam, on 
the tonnage-life per yard of width for a given thickness of coating. 

Where, owing to the conditions or amount of traffic, it is not 
necessary or convenient to completely coat a macadam road, 
useful comparisons could probably still be obtained by accumu- 
lating the cost per unit for maintenance until the cost of a 
complete coating had been reached, and adopting this period or 
tonnage as for a complete coating. 

It is, of course, probable that such standards would require to 
be judiciously used, as it is hardly likely that the tonnage-life of 
a material on, say, a 60,000 tons per yard width per annum 
street would compare exactly with that of, say, a 5,000 tons per 
yard per annum road, as, no doubt, the methods of maintenance, 
weather, climatic and other conditions, would materially affect the 
results obtained. 

The result of tests made in Liverpool has been to show that 
there is practically only one type of material economically possible 
for all classes of stone road surface in that district, and the 
splendid road materials coming from the Peninaenmawr and 
other quarries in Carnarvonshire have proved to be not only the 
best and most lasting, but at the same time happen also to be 
the cheapest stone available for streets within cartage distance 
from the dock quay. 

The same .stone is used in the form of setts, accurately 
dressed to sizes, along the line of docks, and also in the form of 
macadam for streets of comparatively little traffic, and some 
interesting lessons may be learnt from its behaviour and life under 
different conditions. 

Stone Paving. 

• 

Taking heavy-traffic streets first, experience shows that 
accurately dressed setts — 6 in. deep by 6 in. to 8 in. long by 4 in. 
wide, laid on a sound concrete foundation at least 8 in. deep, 
with a small sand bed between the underside of the sett and the 
concrete, the joints being thoroughly racked with hard shingle 
and afterwards grouted with a permanent pitch mixture, which 
prevents any movement in the stones, and renders the whole 
surface perfectly impervious to weather — give a life equal to at 
least 7| million tons per yard width, and under these conditions 
this life has often been exceeded. 

It is at present impossible to say whether an equal tonnage-life 



CONSTRUCTION AND MAINTENANCE. 


li 


can be obtained from the similar but shallower 4-in. class of con- 
struction in streets taking, say, 60,000 tons per yard of width, as 
this would mean a life exceeding too years ; but experience shows 
that the total average wear of the setts has been exceedingly small, 
and it is a fact that many such streets exist in Liverpool to-day, 
having a life of from 25 to 30 years without requiring any important 
repairs during that time due to wear of the material. 

Ordinary Macadam. 

When the same quality of stone is used in ordinary macadam 
laid 6 in. to 7 in. deep on a sound,hand-pitched foundation, experience 
shows that the tonnage-life of the surface before requiring to be 
recoated is enormously decreased, and instead of 7^ millions, 
a figure about 100,000 tons onl}', or about 75 times less than the 
result for setts previously given, has been obtained on a street 
of moderate traffic — a somewhat startling difference. 

Of course, the two figures may be said to be hardly comparable, 
but they are so for all practicable purposes, and the broad fact 
remains that the surface of the macadam has — on the average — 
worn or been pounded down from i in. to i J in., whilst the surface 
of the sett has not been worn more than from 4 in. to f in. on the 
average. 

It would not be safe to assume that the traffic tonnage-life here 
given for macadam is the average life obtainable from this material 
in a macadam road, but it is a genuine average life of a series of 
complete coatings of i^-in. material on a practically level macadam 
street laid to a depth of about 6 in. on an excellent hand-pitched 
foundation carrying a considerable volume of narrow rubber-tyred 
vehicles, motorcars, and general light traffic, in which it has been 
customary to keep the surface in good order by completely recoat- 
ing the whole width of the street as soon as the surface becomes 
generally unfit for comfortable use by bicj'clists. 

Pitch M.vcadam. 

Another interesting result has also been brought more clearly to 
light by these records of traffic tonnage. A portion of a macadam 
road surface has been removed to a depth of 4^ in. and replaced 
by an equal depth of ordinary macadam stone, laid in two layers 
spread in the ordinary way, and, after dry rolling, the interstices 
have been completely grouted or poured up with a permanent 
pitch and sand mixture, so that each stone is embedded in or 
surrounded by the mixture, the whole being again roiled whilst 
still hot with a lo-ton roller until consolidated and rendered 
thoroughly impervious. 

The results up to date show that when properly dealt with on 
these lines the life of the surface can be extended from 100,000 
traffic tons to at least 750,000 traffic tons per yard of width, or 
7i times the average life of the ordinary macadam under the 
same traffic conditions, though still, it will be observed, only 
onc-tenth of the tonnage-life of the sett pavement street first 
referred to. 

This improved result, whilst also remarkable, might almost be 
expected when it is borne in mind that embedded in such an elastic 
mixture the irregularly shaped macadam stones are firmly held up 
to their work very much after the condition of stone setts, and not 
being allowed any appreciable movement, they are so prevented 
from wear by the rubbing and grinding action so harmful in 
ordinary macadam. 
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That this is tlie case is clearly shown by the section of a piece 
of this surface the traffic on which has already exceeded 560,000 
tons per yard width, the stones in which ha\'e been washed clean by 
a spray of petrol. Whilst the edges of the stones near the surface 
are somewhat rounded, the edges of all stones below the surface 
are as sharp as when originally laid, and this could not possibly 
be the case where there is any considerable amount of movement 
amongst the stones due to traffic. 

The writer came to the conclusion that to obtain the best result 
w'ith small stones it would be necessary to present a surface of 
each individual stone sufficiently strong in itself to take the weight 
of individual wheels without crushing and at the same time held 
firmly, so that the abrading action common in macadam should, 
if possible, be avoided. 

Macadam Concrete Blocks. 

His first step in this direction was the formation of concrete 
macadam blocks, in which the wearing surface consisted of 
selected macadam placed b}’ hand on a true surface in a mould — 
wearing surface downwards — strong Portland concrete material 
being subsequently filled in and around the stone to a uniform 
total depth of about 4i in., and undoubtedlj', when properly 
matured before laying, these blocks give excellent results as 
regards wear and quietness. 

A sample block has been laid for five years in a street having a 
traffic tonnage of 25,000 tons per yard width per annum, and it 
w’ill be seen that though it has already exceeded the ordinary 
tonnage-life of a macadam surface there is no apparent wear 
on the stones, and it appears likely that a very long life can 
also be obtained from ordinary macadam stone under these 
conditions. They make an admirable and washable street 
surface for use in poor neighbourhoods, where cleanliness and 
impermeability are of first importance. 

Ssiall-Stone Surface. 

In another experimental piece he has adopted a cube of a size 
rough!}' 2J in. by 2J in. by 2J in., and finds that he can get such a 
material broken sufficiently accurately for paving by hand at a 
cost not mvich exceeding ordinary macadam. 

It will be noticed that as this depth, together with about i in. of 
stone bedding, is only about one-half the depth of the 6-in. sett 
used on the dock road, the same weight of material will cover a 
surface about twice as great, whilst as its cost per ton is about 
one-third there is an ample margin to provide for the extra cost of 
labour in paving the smaller pieces. 

This surface has been paved on a depth of small broken stone of 
the same material, and the joints have been racked with small 
hard shingle, and both the joints and the layer of broken stone on 
which the surface stones have been embedded have been grouted 
and rendered impervious with the pitch mixture used in Liverpool. 

The whole surface has been laid on a 6-in. concrete foundation, 
so that there may be no settlement ; and as experience has already 
shown that there is no possibility of side movement even with 
sharp or triangular stones embedded in the pitch mixture, it would 
appear that the conditions of the full-sized sett paving have been 
■ arrived at as nearly as possible in the cheaper coating. 

Assuming, as well may be the case, that such a paving should 
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have a life of 30 years under the average conditions of traffic on 
county roads, it would appear that a cheap and durable surface 
coating may in this way be obtained. 

The sample piece on- these lines has only lately been put down, 
and it is as yet too soon to express any opinion on its merits from 
actual experience. 

PAPER 11 i BY F. G. CARPENTER, WEST RIDING SURVEYOR. 

Before attempting in any way to criticise the various methods of 
maintenance and construction which are now in vogue, it would 
be advantageous to shortly review the causes leading up to the 
existing difficulties and increased cost of upkeep. 

Undoubtedly the principal cause of the increased expenditure 
and controversies of late years is the great alteration in the class 
of traffic passing over our highways, both as regards speed, weight, 
and method of propulsion. Only a few j'ears ago the majority of 
vehicles using the roads were horse-drawn, whereas now a large 
percentage are self-propelled, comprising traction engines, heavy 
motorcars (each permitted to draw heavily-laden trailers), and the 
ordinary motorcar. Traction engines are used purely for hauling 
purposes, the damage done b'eing caused by the great weight of 
the engine itself, by excessive vibration, and by the rigid and 
ribbed construction of the tyres. Many of the main roads in the 
West Riding are subject to constant traction-engine traffic, with 
the result that in wet weather they are badly damaged, whilst on 
the break up of a frost the injury done to the surface is very con- 
siderable. Traffic of this description is due to the ordinary require- 
ments of business, and the cost of making good the damage done 
cannot be recovered ; that for injuty due to the transport of 
extraordinary loads, such as castings, amounting to 50 or' 60 
tons in weight, is recoverable, though in no case can the amount 
recovered be considered adequate, as in addition to the visible 
damage there must always be some the effect of which is not 
immediately apparent. Although the laden weight of a heavy 
motorcar is not so great as that of a traction engine, yet the 
damage caused to the road surface by vibration, weight, and 
rigidity of tyres is accentuated by the speed at which it travels. 
The use of these vehicles in the West Riding is increasing, and 
considerable expenditure has, therefore, to be incurred in 
strengthening many of the roadways, in some cases the road 
having to be completely rebuilt with a proper foundation. 

With regard to the ordinary motorcar, it is now generally 
admitted to have a detrimental effect upon the surface of the roads, 
not perhaps immediately apparent, but none the less effective 
when a road is subject to constant traffic of this description. 

The damage done in this case is caused by the suction of the 
pneumatic tyres when the car is travelling at a high rate of speed, 
and when one considers the enormous increase in the number of 
motorcars in use in this country — /.c., 52,000 in igo.j to 125,000 
in 1907 — It must be admitted that the difficulties of road mainten- 
ance must correspondingly increase. 

The effect of the altered conditions of traffic has been to 
emphasise the defects of the ordinary class of macadamised road- 
ways, and to create a demand for a roadway which, in addition to 
being of sufficient strength, shall be impervious to moisture, and, 
therefore, practically mudless and dustless. The present and mvtch 
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condemned method of binding together the aggregate ot an 
ordinary macadam road b}* the use of road scrapings is productive 
of the greater part of the mud and dust found so objectionable, 
but for rural roads the cost of providing a better-class binder is 
prohibitive. Tar has so far proved to be the best material for 
binding, and its use has led to the production of many patented 
forms of tar macadam. To substitute tar macadam on all our 
roads would entail enormous expenditure, and it can, therefore, 
only be expected that the various highway authorities will under- 
take the treatment of those lengths of main roads that pass 
through towns or villages. 

Fouvdaiions . — Where the foundation of a road is weak it 
naturally follows that the surface will be both difficult and costly 
to maintain, and under existing circumstances it becomes necessary 
to entirely rebuild the road, often at considerable cost. In such a 
case it would, perhaps, be advisable to obtain borrowing powers 
from the Local Government Board, who will, I understand, grant 
such loan for a period of about 15 years. 

The foundation should be formed of rock pitching, hand laid, 
and composed of the hardest material obtainable. In the West 
Riding furnace slag, limestone, and hard grit stone arc used, cither 
of which will make a fairly good bottom. 

Ordinary Macadam Surjacc . — ^The size of the metal generally 
used on the main roads in the West Riding is 2} in., that for 
patching purposes being 1 in. or ij in. It is my opinion, how- 
ever, that the time has arrived when” the metal for roads subject to 
constant locomotive traffic .should be increased in size from 2J in. 
to in. or 3 in., for though this increased size may tend to the 
formation of a rougher surface, it would increase the resistance to 
crushing, and would also strengthen those roads where the 
foundation is faulty. The aj-in. metal makes an excellent road- 
wa3’, but difficulty is experienced in obtaining it well and cubicallv’ 
broken, with the result that by the time the surface is consolidated 
a considerable proportion is badly' crushed, rendering the road 
liable to more rapid destruction by traffic. 

The outcry against the use of road scrapings as a binder would, 
without doubt, be reduced if it were not that roadmen find it 
easier to produce a finished appearance with the aid of a liberal 
supply of scrapings than without, which practice, whenever 
detected, is quickly stopped. Chippings are used ns a binder in 
some districts, but their general use would add considerably to the 
cost of maintenance. 

Owing to the disintegration of the surface an ordinary macadam 
road requires constant attention, and it is incumbent upon all road 
authorities to include in their road equipment the scarifier, horse 
brush, and horse scraper. A considerable saving in manual labour 
is effected by the use of these machines, and the work of 
maintenance is consequently carried out with greater dispatch and 
at less cost. In addition, the judicious use of the two last-named 
machines will greatly’ reduce the discomfort caused by mud and dust. 

• Tarred Materials . — A surface made with a bituminous binder 
undoubtedly makes the best macadam roadway, and although the 
initial cost may be heavy’, yet the ultimate cost will in all proba- 
bility be found to be as cheap, if not cheaper, tlian the ordinary’ 
waterbind.^ By the use of a bituminous binder it is ensured that 
the rond will foim less dust and mud, and will also be practically 
impervious to wet, and, therefore, less liable to disintegration. 
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Experimental lengths of tarred granite, tarred lim estone, and 
“ Tarmac ” have been laid down on some of the heavily trafficked 
roads in the Riding, and so far the latter material is giving the 
best results, but whether its ultimate life will warrant an extension 
of its use cannot yet be determined. The initial cost of “ Tarmac” 
is high, but has certainly much in its favour. The first cost of 
the materials on the experimental lengths laid complete was as 
follows : 

"Tarmac” 4s. 5(1. per super yard. 

Tarred granite 25. 2d. to 45. od. per super yard. 

Tarred limestone ts. 8d. to 3s, 6d, per super yard. 

The thickness of the coating of each of the materials was 4 in. 
consolidated, laid in two layers, the bottom being 3 in. thick of 
aj-in. material, and the top layer of i-in. to ij-in. material. In 
comparison the cost of ordinary granite macadam in this county 
varies from is. 3d. to is. gd. per super yard. Experimental 
lengths of “Tarvia” have also been laid in the West Riding, but 
sufficient time has not yet elapsed to enable satisfactory conclusions 
as to its suitability to be arrived at. The cost of the material 
laid complete works out at rather less than 2s. per super yard. 

During the past two years several lengths of main road in the 
urban or built-up districts have been lar-sprayed or tar-washed, 
and, with few exceptions, this treatment has given great satisfac- 
tion. Most of the work was done by machine, and cost |d. per 
super yard, which, added to the cost of sweeping and sanding, 
brought up the total to about i Jd. per super yard. This treatment 
undoubtedly prolongs the life of the metal by about 20 per cent., 
thereby repaying the cost of the dressing, in addition to the saving 
in discomfort to the inhabitants in the immediate locality. 

Paved Roadvoays . — In all the more thickly populated districts, 
and particularly the industrial centres, macadam roadways are 
becoming increasingly difficult to maintain, and arc, therefore, 
gradually giving way to some form of paved roadway. The 
principal kinds of grit setts used in this county are the Lancashire 
or the Yorkshire, which are of good quality, and cost about 
7s. per yard super or 8s. if Hirst’s steel strips are used. (Iranilc 
setts, the various classes of which have to be imported, cost from 
I2S. to 14s. 6d. per super yard, with concrete. 

The heavy expenditure incurred in paving a roadway is to^ a 
large extent recovered owing to the longer life of the material 
and the decreased cost of scavenging. 

The time has surely arrived when the law regulating highway 
administration should be amended, for the interest in the main 
roads especially has become national. The vast number of 
highway authorities can certainly not be considered an advantage, 
tending as it must to many different methods of maintenance. 
In the West Riding there are 121 urban authorities, of which 89 
have claimed to maintain under Section ii (2) of the Local 
Government Act, 1888. Each of these authorities has a separate 
surveyor, and the same main road may pass through several 
districts. 

The Railway Clauses Act, 1845, could, with advantage, be 
amended, for what road authority cannot testify to the great 
expenditure incurred in resisting the proposals of railway 
companies to cross the highways, and reduce the available width 
in some cases to one half, or to obstruct the free passage of traffic 
by the construction of level crossings. It is manifestly unfair tlmt, 
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whilst road authorities are to-day spending* thousands of pounds in 
the widening* and improvement of roa'ds, the law permits railway 
companies to encroach upon the rights of the public. 

A matter which cannot be dealt with by the ordinary by-laws, 
and which should be included in future highway legislation, is the 
remedy of the nuisance and damage caused by clay and soil 
brought upon the roads by the wheels of waggons and carts used by 
farmers and others. This deposit upon the roads, particularly at 
certain seasons of the year, causes the metal to be picked up by 
heavy traffic, and, apart from the annoyance caused to the public, 
often results in considerable damage and* additional expenditure. 

The unsuitable nature of many of our roads to-day is not due 
to the absence of better forms of construction, but to the lack of 
money with which to carry out the required alterations, and until 
the money available is substantially increased little improvement 
can be expected. Additional revenue could easily be obtained by 
the increased taxation of locomotive and motor traffic, and with 
the assistance of a liberal grant from the Government much could 
be done to satisfy present requirements, especially if all main roads 
were absolutely vested in county authorities. 

PAPER 12 : BY ALBERT D. GREATOREX, M.INST.C.E., BOROUGH 
ENGINEER AND SURVEYOR, WEST BROMWICH. 

The construction and maintenance of roads is a subject which 
has been very much in evidence of late, and since recent legislation 
has permitted our highways to be used in the present legal or 
illegal manner by traction engines, steam lorries, heavy and fast 
motors, they have been found quite unfitted for the traffic, which 
is daily increasing. A demand has, therefore, arisen for more 
durable and less dusty roads. 

The author does not propose to enter into detail as to the 
method of construction of roads, so much having been written and 
spoken on this part of the subject of late, but rather to call atten- 
tion to what he considers one of the main causes of excessive wear 
and tear, and which has not yet been dealt with by any papers on 
the subject. 

Wear. 

The wear of the material on roads is due to two causes —the 
weather and the traffic — ^which react on each other, so'that it is not 
easy to distinguish their effects 

Action of the Weather. 

The weather acts to some degree directly on the materials, but 
to a much greater extent indirectly, by increasing the wear from 
the traffic. Frost expands the moisture in the crust of the road, 
and in cases the material itself ; and after thaw a general dis- 
integration takes place, converting the surface into a stratum of 
loose materials into which the traffic cuts and the surface water 
soaks. Wet weather, by softening the muddy matter, which, 
under present practice, forms so large a proportion of road coat- 
ings, destroys the solidity and coherence of the road, rendering it 
less capable of supporting the traffic, and increasing the wear from 
crushing and rubbing together of the materials. 

■ Traffic. 

The passage of vehicles over a road produces several effects, ' 
which it is important to distinguish. There is, first, the grinding 
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and crushing action of the wheels and horses’ feet on the surface ; 
secondly, the effect of the load in giving rise to bending and 
cross breaking strains throughout the whole thickness of the road 
coating. When the . materials are loose and unconsolidated, 
either because they are freshly laid or . from having been disinte- 
grated, there is a third action — namely, a displacement of them by 
the wheels and horses’ feet, accompanied by a rubbing together 
of the stones among themselves. 

Another damage that has now to be met is the scrubbing off of 
the road surface owing to fast motor traffic. This allows the 
wet to pass through to the very foundations, and after a frost 
brings about the complete disintegration of the road. Something 
must be done to cope with this trouble, ^either by other means of 
constructing and repairing roads or finding some means for paying 
for the repairs. 

Roads that hitherto had to stand but light traffic now have to 
bear fast motor traffic, which contributes but little to the rates. 

It is not now so much a question of the roads wearing into ruts — 
that can be dealt with by having the ruts filled up from time to 
time — but the whole surface of the road is one series of holes and 
loosened material, due to the use of the roads by heavy motor- 
cars, which can only be remedied by coating the surface with 
material that will not be torn up by the scrubbing action of motor 
tyres and the disturbing action of heavy motorcar axle weights. 

Almost the whole of this damage results through the roads 
being constructed of water-bound granite, which in itself must of 
necessity be to a large extent friable. It is next to impossible 
when a road is being constructed with the help of water to get 
every stone to dovetail in with its neighbours and remain in the 
position into which it was originally rolled. Various road binders 
other than water have been used in order to secure the material 
in its place. 

Any material used as a binder for roadmaking, or for dust 
laying, should have the following qualities ; 

I. Form a perfect waterproof crust. 

■ 2. Be as effectual in wet weather as in fine. 

3. In dry weather reduce dust to a minimum. 

4 Must not be affected by sun, nor break up after frost, 

5. Non-slipping for horses and other animals. 

6. Prevent skidding of mechanically-propelled vehicles. 

7. Afford even , rolling contact with wheels of all types, and 
thus materially reduce tractive effort. 

8. Be equally suitable for all classes of roads and all types of traffic. 

9. Suitable for roadmaking or repairing in wet or fine weather. 

10. Must not contain any substance deleterious to paint, rubber, 
or clothing. 

II. Must not contain any chemical capable of poisoning fish or 
animals by admission to water-courses, nor be dangerous to tree- 
life. 

12. Do without the addition of any sand or other dust-forming 
material to the surface. 

That heavy wear and tear is being placed upon the roads by the 
misuse and illegal running of heavy motor vehicles no one can' 
deny. The damage done by a 2-ton pneumatic-tyred pleasure 
vehicle is superficial compared with that done by a heavy motor- 
wagon with a total weight of 12 tons, which, although apparently 

3 
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doing- no surface damage, abraises the edges of the road metat 
forming the road, ultimatel)' breaking up the whole surface and 
contour of the road. 

The heavy wear and tear is caused : 

ist. By the heavy weight per axle carried. 

and. By the speed at which the heavy motorcar runs. 

Weight. 

It is unnecessary to go* into all the details of the Heavy Motor- 
car Order, but as regards the first cause— f.e., axle weight — it is 
clearly defined by Articles V. and VII. 

Article V. (i). Declares “ that the axle weight of the axle of a 
heavy motorcar shall not exceed the registered axle weight.” 

Article V. (2). ‘ ‘ That the registered axle weight of the axle of a 
heavy motorcar shall not exceed 8 tons, and the sum of the 
registered axle weights of all the axles of a heavy motorcar shall 
not exceed 12 tons” (irrespective of any wheel diameters or widths 
that may be used). Speed 

Secondly, as regards speed. Article VII. states that “the 
speed at which a heavy motorcar is driven on any highway shall 
not exceed 8 miles per hour, provided that : 

(a) If the weight of the heavy motorcar, unladen, exceeds 
3 tons ; or, 

(i) If the registered axle weight of any axle exceeds 6 tons ; or, 

(<?) If the heavy motorcar draws a trailer. 

Under any of these conditions, (a) (J) and (c), the speed shall not 
exceed 5 miles per hour, provided also that if the heavy motor- 
car has all the wheels fitted with pneumatic tyres, or with tyres 
made of a soft or elastic material, the speed at which the heavy 
motorcar may be driven on any highway shall not exceed : 

{a) 12 miles per hour when the registered axle weight of any 
axle does not exceed 6 tons, and 

(b) 8 miles per hour where the registered axle weight of any 
axle exceeds 6 tons. 

Now 75 per cent, of heavy motorcars or tractors are run on 
steel tyres, and very rarely weigh light less than the 5-ton limit. 
Moreover, with a load of 5 tons, as ordinarily placed upon the 
platform, the hind axle weight fully loaded is above the legal limit 
of 8 tons. 

Some manufacturers describe their steam wagons as being 
“6-ton steam wagons,” and it would be interesting to test the 
hind axle weight of a 6-ton steam wagon. 

In spite of the fact that Clause 3, Article XL, states that “ the 
axle weight of the axle of a trmler shall not exceed 4 tons,” you 
will see advertisements in the technical papers of a motor tractor 
drawing a load weighing 13 tons, and these advertisements are 
constantly repeated as evidence of the capabilities of these heavy 
motorcars. 

The speed under the Act and these conditions shall not be more 
than, 5 miles per hour, a speed which is habitually over-reached. 
This speed of 5 miles per hour, with or without trailer, does not 
mean 5 miles per hour average, for to obtain an average of 5 miles 
per hour it would be necessaty to run at times up to 7 or even 8 
miles per hour. With a speed limit of 5 miles per hour, the 
actual average, taking into consideration delays through traffic. 
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inclines, and stopping for water, is more likely 3^ or 4 miles 
per hour. 

In the opinion of the author, it is the combination of illegal 
speed together with illegal Avcights carried that at the present 
time is causing the serious wear and tear on our roads, and b}' 
without any further legislation the author is of opinion that, under 
Articles XII. and XIII. of the Heavy Motorcar Order, these 
illegal wagons may be prevented from causing this heavy wear and 
tear, and much good could be done towards reducing the excessive 
wear and tear on roads from this class of vehicles by the various 
road authorities over whose roads these wagons are run, taking 
the necessary steps to have the Heav}'- Motorcar Order carried out 
to the letter — i.e., b}' checking speeds and weights of likely 
offenders. 

Under these circumstances, it does seem unwise to continue to 
make expensive roads by the same methods, when it is known that 
they will be torn up again almost immediately. With the object 
of overcoming this difli cully, very many miles of roads in this 
country have been laid with a material known as “Tarmac.” For 
main roads and roads subject to heav3' and continuous trafBc the 
author recommends a in. consolidated thickness, and for roads 
subject to what might be termed ordinary vehicular traffic, such as 
residential streets, rural main roads, etc., a consolidated thickness 
of 3 in. is sufficient. 

The material should be applied in two layers — bottom layer of 
2I in. gauge material, consolidated in the case of a 4-in. road to 
ai in., and in the case of a 3-in. road to 2 in. ; a top layer of in. 
gauge material, consolidated in the case of a 4-in. road to in., 
and for a 3-in. road to i in. Each layer should be separately 
rolled, and the lop layer, after rolling, Avell sprinkled with slag 
dust, .and again rolled. 

There should also be a cushion between the foundation and the 
road metal. 

The weight of the roller recommended is from 6 to 8 tons. It 
should be borne in mind that Tarmac has verj' gre.at natural con- 
solidating properties, and is sent out ready for use. It should, 
therefore, be ordered in such daily quantities ns can be dealt with 
from the trucks to the work. If allowed to remain in the trucks for 
long difficulty will be experienced in unloading, and if it is unloaded 
and stored it will not bind as easily as if used at once. 

The ideal camber for a road will depend to a great extent on the 
class of material which is used for the road surface. Roads con- 
structed of tar macadam require vcTy little camber, a quarter of 
an inch to a foot from centre to sides being, in the opinion of the 
author, quite sufficient for the purpose. Too much camber on tar- 
macadam roads in certain weathers makes the road inclined to be 
slipper^', and this should be avoided. 

Whatever form of road construction is adopted, the following 
‘important points should be borne in mind ; 

The material should be such that it will economicallj' yet 
efficiently bind all the component parLs, prevent internal attrition, 
allow each stone to bear its duo portion of the weight super- 
imposed, have a waterproof crust, give even rolling contact with 
wheels of all types, be applicable to all gradients, must not present 
a slippery .surface, remove the dust nuisance, and substantially 
lessen the cost of future maintenance. 
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Eminent road engineers have estimated the outlay necessary 
for putting the roads in an up-to-date condition at an enormous 
figure, and it is this increase of cost which has induced many to 
suggest that the expense should be born by the Imperial 
Exchequer, and by the heavier taxation of motors and other self- 
propelled vehicles. 

In the opinion of the author, .all taxation for motors and 
vehicles using highways should be devoted to the maintenance 
and improvement of main roads and not merged into other 
channels, and whilst users of heavy motorcars, and such-like 
vehicles, call upon local authorities to give them proper and more 
up-to-date roads, the local authorities should not have the roads 
destroyed because makers of such machines will not construct 
them in a proper form, but must in return call upon them to give 
all the construction possible so as not to destroy the road surface, 
or by means of the use of the Heavy Motorcar Order cause any 
illegal user to conform with its requirements. 


TAPER 13: BY GEO. A. PHILLIPS, A.M.INST.C.E., COUNTY 
SURVEYOR OF GLAMORGAN. 

About two-thirds of the total area of the county of Glamorgan 
is populous and urban in character owing to the mining and 
kindred industries. Portions of the remaining area are less 
thickly populated and more rural in character, with agriculture 
as the chief, though not the only, industry. 

The traffic using the county main roads is very considerable 
in amount, and of a heavy rather than of a light character. 
Compared with the main roads in English counties, those in 
Glamorgan are mostly narrow, in some cases being not more 
than 15 ft. to 16 ft. between the fences. They are, however, 
similar to most of the roads in Great Britain in having little or 
no properly constructed foundations. 

Previous to the passing of the Local Government Act of 1888 
the main roads in Glamorgan were managed by a County Roads 
Board, acting under the South Wales Highways Acts. 

From the date of the passing of the Local Government Act, 
1888, and up to the year 1S95, the main roads of the county were 
maintained under contract with the local authorities. Subsequent 
to that date they haw been directly maintained by the County 
Council. For this purpose the county is divided into four 
districts, each with a main road inspector, acting under the 
direction of the county surveyor, in charge of the section men 
and the steam-roller gangs. 

At present the length of main roads under the direct control 
of the County Council is 184 miles. Practically no roads have 
been “ mained ” since the advent of the County Council, the 
Council’s policy being rather to contribute substantially towards 
the maintenance of district roads which are in the nature of main 
roads, conditionally upon the district authority carrying out, at its 
own cost, such improvements, as may be required, and sub- 
sequently maintaining the road to the County Council’s satisfac- 
tion. The amount of contribution is a fixed annual sum based 
upon the already ascertained cost of upkeep and the amount of main 
road or through traffic using the road in question. The length of 
^uch subsidised roads in Glamorgan at present is 108 miles, 
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Steam rollingf of the main roads was systematically commenced 
in this county in the j'ear 1898-9, when a steam-roller was supplied 
to each district. Year by year the work of maintaining the roads 
became greater, until in the year 1902-3 each district was supplied 
with an additional steam-roller, all of which are employed through- 
out the year. Each roller has a crew of five men, inclusive of a 
foreman spreader who has charge of the men, and is responsible 
to the district inspector for the proper carrying out of the work. A 
weekly report is made on a printed form to the county surveyor, 
showing in detail the amount and nature of the work carried out 
by the roller gang. This report is signed by the foreman spreader 
and the steam-roller driver, and countersigned by the district 
inspector. The section men, whose lengths average 2 ^ miles — ^the 
longest section being 4^ miles — attend to the sweeping, scraping, 
cleansing of ditches, etc., the smaller repairs required in the 
intervals of steam rolling, and assist the steam-roller gang when 
carrying out work of recoating their lengths. 

Up to the year 1895 the material generally used for surfacing the 
main roads was local stone obtained in the vicinity of the road, and 
mountain limestone, very little hard stone being used, but these 
have been found on most of the main roads to be too weak to bear 
the traffic, and year by year since the above-mentioned date the 
length of hard stone surface has been increased, until at present 
upwards of roo miles of the more important main roads are coated 
with hard stone. This material, which consists of basalt, Cornish 
elvan, and North Wales granite, is imported, generally by water, 
and distributed by the railways to various points in the county. 
The gauge of stone used is 2^ in. and 2^ in. , and is bound with 
chippings and gravel of the same stone as the metalling. No sand 
or road scrapings is used for blinding. 

Since the advent of mechanically-propelled traffic the County 
Council have spent and are spending large sums of money in 
widening and straightening the main roads, as well as in 
widening and strengthening bridges and culverts, and generally 
improving the drainage. Where it is possible to widen the 
metalled surface without acquiring additional land a minimum 
width of 20 ft. of metalled surface has been adopted for rural 
areas, but this width is increased in the neighbourhood of towns 
to 24 ft. and over. This work has been and is being paid for out 
of the annual rate. 

In the majority of cases, however, it is necessary to obtain 
additional land, and a minimum width of 30 ft. between the fences 
has been adopted wherever this is possible, which admits of a 
metalled surface 24 ft. in width and one footpath 6 ft. wide. 
Where buildings are subsequently erected along the road on the 
opposite side to that on which the footpath is constructed, the 
local authority usually keeps the building line back to admit of 
an additional 6-ft. footpath being constructed. 

These improvements, entailing as they do in the cases of roads 
running along the sides of valleys the building of heavy retaining 
walls, are very costly, and the work is being paid for out of loan, 
the periods alloAved for repayment being 20, 25, and 30 years, 
according to the nature of the works. In these improvements 
strong ballast foundations of local stone are laid in no case less 
than 6 in., and frequently a& much as 9 in. and 12 in. in thick- 
ness. Where the improvements are simply widenings of existing 
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roads the ballast is usuait}' broken to a grange of 4^ in. to 
5 in., but where diversions to improve the direction or lifting of 
roads to improve gradients arc carried out the ballast has been 
hand packed. A 3-in. coating of boiler ashes is spread on lop of 
the ballast and then steam rolled before the metalling is put on. 
The metalling used is local limestone broken to a 2^ in. to 3 in. 
gauge and bound with chippings and gravel of similar stone, the 
thickness of metalling being 6 in. In the ordinary course of 
maintenance these surfaces will be coated with hard stone. 

Gradients no steeper than i in 30 have been adopted as far as 
possible on the main-road improvements, but in hilly districts this 
minimum cannot always be maintained except at prohibitive cost. 

In diversions and improvements of sharp corners a minimum 
radius of 50 yards for the inner side of the curve h.as been aimed 
at, and in several diversions already carried out very much larger 
radii have been adopted, even up. to 350 yards. Endeavours 
have also been made to get the landowners to agree to the fixing 
of open fences on curves in the place of hedges, but, as a rule, this 
has not been .allowed. 

With regard to camber, as the roads have been widened and 
coated with hard stone a flatter cross-fall than hitherto has been 
adopted. A section which is found very suitable for the roads in 
this county is one giving a maximum fall from the centre of 
the road to the channel or hazard of 5 in. in a 24-ft. roadway. 
About 2 in. of this fall takes place between a point about 
9 ft. from the centre of the road and the side thereof, so 
that the fall between the centre of the road and a point 
3 ft. from the channel is approximately i in 36. This gives 
a width of 18 ft. in a 24-ft. roadway in the form of a 
flat arch as the cross-section, with slightly steeper sides. In 
eases where roads are waterproofed this has been reduced so as 
to give a cross-fall in the centre portion of the road between 
I in 40 and i in 43, and flatter sides. Where roads have been 
constructed with more camber than above mentioned, and 
especially in narrow roads, the traffic has been entirely confined 
to the centre, with the consequence that ruts are quickly formed. 
On hills the cross-fall is slightly increased, according to the 
gradient of the hill, so as to divert the water to the sides as 
quickly as possible, and prevent streams running along the road 
and forming longitudinal channels. Around curves, especially 
sharp ones, the highest portion of the road is gradually moved 
from the centre nearer to the outer side of the curve and slightly 
elevated, so as to present as w’ide a surface as possible, with a 
cross-fall towards the inner side of the curve. This minimises 
the skidding of the wheels of all vehicles passing round the curve, 
and the consequent ravelling of the surface. 

Traction and motor-lorry traffic in Glamorgan is constantly 
increasing, being used verj' largely in connection with the build- 
ing trade, breweries, quarries, and in the delivery of goods 
which were formerly carried by the railways. The consequent 
wear and tear of the ro.ads is very great. Light motor trailic 
is also very much on the increase. In the author’s opinion, it 
is the heavy motor lorries and traction engines with metal- 
tyred wheels that are responsible for the destruction of the roads 
to the greatest extent. Something should be done to increase 
the diameter and width of the wheels of heavy motors so as to 



CONSTRUCTION AND MAINTENANCE. 23 

distribute the weight over a larger area of surface. Practically 
all the main roads in Glamorgan are macadamised roads, the 
only paving occurring in connection with tramways which are 
pitched with granite setts, and some of the surfaces over 
bridges which are paved with wood. 

To cope with the dust nuisance, surfaces have been sprinkled 
with calcium chloride solution, and, although the nuisance has 
been somewhat minimised, the success has not been great. The 
author does not recommend the use of hygroscopic salts, for the 
reason that the keeping of the roads moist and soft tends to 
the more rapid wear of the surface. On each section of road 
that has been sprinkled in the manner indicated it has been 
noticed that the surface has worn into holes more rapidly than 
the adjoining surfaces which were not sprinkled. 

Tar-spraying the surfaces has been carried out with success. 
The first section done on a main road in this county was 
carried out by hand with ordinary gas tar thoroughly boiled 
at a cost of slightly under id. per Superficial yard for two- 
coat work, including sanding. Part of the length of road so 
treated was a hard stone surface and part a limestone surface. 
While in both cases the abatement of dust was attained, the trial 
was more generally successful on the granite surface, this being 
probably due to the better wearing quality of the stone. Sub- 
sequently another section was tar sprayed by machine, and, 
although this was carried out^ at a less cost — namely, about ^d, 
per superficial yard for two-coat work — its effect was not quite 
so lasting as that done by hand. In both cases, however, the 
trials were successful, and there is no doubt that the preserving 
effect which it had on the roads treated has more than justified 
the expense, as the treatment added at least 12 months’ life to 
the roadway. Tarring of footpath surfaces has also been found 
very effective, resulting in a great saving in tlie cost of main- 
tenance, while affording much cleaner and more pleasant surfaces 
to walk upon. 

With the present experience the author is of opinion that tar 
spraying or painting the surface of a road well constructed with 
hard stone on a strong foundation promises the best and most 
economical results, both in the matter of dust abatement and 
suitability for modern traffic. Waterproofing the roads in this 
manner enables the camber of the road to be reduced to a 
minimum. Care should, however, be taken to properly construct 
the road with hard surface material on a sound foundation, and 
to tnr the surface before it has been worn into holes or depres- 
sions, as it must not be expected that tarring of the surface will 
convert a bad road into a good one. 


PAPER 14 : BV J. S. PICKERING, M.INST.C.E., BOROUGH ENGINEER, 

CHELTENHAM. 

T//e Systematic Patching of Macadamised Roads, 

Whilst so much attention is at the present time being devoted 
to new methods of road surfacing in order to meet modern 
requirements, it is remarkable that little or no consideration is 
given to the simple but important operation of repair and 
maintenance by systematic patching. The practice now prevailing 
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both in towns and in county districts is to allow the roads to get 
into a general state of disrepmr, and then to resurface them,' or, 
where patching is attempted, the depressions are, as a rule, filled 
in with loose stone, which is left to be ground to dust or to be 
scattered by the fast-moving traffic, a system — or, rather, want of 
system — which cannot be too strongly condemned. However care- 
fully a macadamised road is made, depressions will appear in the 
surface long before the road actually requires recoating, and if 
these defects are neglected the life of the road must necessarily be 
shortened. If a newly macadamised road is kept under observa- 
tion during wet weather it mil be seen that inequalities of the 
surface, which at first appear to be small and unimportant, 
gradually develop with the action of the traffic and the rain-water, 
until depressions occur which allow the water to be retained and 
the structure of the road to be weakened. Instead of allowing 
these depressions to remain and to become worse year after year, 
they should be systematically repaired as they appear. 

When the roads are dry and hard the depressions should be 
neatly cut out and filled in with suitable patching metal, the 
smaller material removed being applied with any additional 
material necessary for binding purposes. After periods of rainfall 
the surface may not require to be loosened, and in this case the 
depressions should be filled with metal of a suitable gauge and 
covered with neAV binding material. Rolling and watering should 
then be proceeded with until the surface is uniform with the 
adjoining portion of the road. A patch applied in this manner 
may not require a shovelful of metal, but it necessitates the 
application of water and the use of a steam-roller. In practice it 
is found inconvenient and costly to use an ordinary steam-roller 
and a water-cart for patching purposes, the result being that the 
work is seldom systematically carried out. 

The author has overcome these difficulties by the use of a 
specially-designed steam-roller and water-tank combined, a 
diagram of which accompanies this paper. 

The length of the roller over all is 12 ft. and the width 5 ft. 
The rolling wheel, which is placed at the rear and on which the 
bulk of the load is concentrated, is 3 ft. 6in. wide and 3 ft. 6 in. in 
diameter. A water-tank of 200 gallons capacity is placed over the 
rolling wheel, the water being distributed behind through a per- 
forated pipe 3 ft. wide. The distributor is divided at the centre so 
that a' spread of either 18 in. or 3 ft. may be given. The top of 
the water-tank is formed into an iron box in which cast-iron blocks 
are placed to enable the weight on the rolling wheel to be adjusted 
to the work it is required to do. The following are the weights 
of the machine under different conditions : 

tons cwts. qrs. 

Weight on rolling wheel >vitfaont added weights and mtb 

water-tank empty 471 

Weight on rolling wheel with tank full of water but widiout 

^ded weights 5 6 i , 

Weight on rolling wheel with added weights and with water- 

tank empty S >8 3 

Weight on rolling wheel with tank full of water and added 

weighte 6 17 3 

Total weight of machine without added weights and with 

water-tank empty 6 19 2 

Total weight of machine with added weights and tank full of 

water 9 10 o 
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This roller has now been in daily use for the past nine months, 
and is found in every way satisfactory. It does its work quicker 
and better than an ordinaiy steam-roller, and its cost has already 
been more than saved in economy' over the old system of carrying 
out repairs. The staff engaged in patching consists of the roller 
driver and two men. The metal used for patching is drawn by the 
roller in a dobbin cart, which holds about 2 tons. The roller 
travels at the rate of 6 miles an hour, and when rolling the speed 
is reduced to about 2 miles per hour. The water-tank is filled 
from the fire hydrants, or when working outside the water-main 
area the supply is taken from the nearest water-course, a steam 
water-lifter, with suction hose, being provided for this purpose. 

The process of patching is a very simple operation, and as the 
same men are employed for the work they become so expert that 
it would be impossible a day or two after the patching is carried 
out to detect the position of the depressions in the road which had 
been made good. In order to show the sensitive and easy 
reversing action of the engine, it may be mentioned that the roller 
can be made to pass over a patch 18 in. long no less than 30 times 
in a minute. It is surprising to find \vhat a small quantity of 
water is required when it is properly applied. The two taps 
governing the supply to the spreader at the rear are under the 
control of the attendant and not of the roller driver, so that the 
supply to the area being rolled can be regulated without waste. 

When not required for road repairs the engine may be used as 
a tractor or for street- watering purposes, a tipping body to carry 
4 tons and a water-tank to hold a thousand gallons being made inter- 
cha.ngeable, as shown on the diagram. Springs are fitted on the 
main axle for use when hauling or street watering. A suitable 
chocking arrangement is provided to make the springs inoperative 
when rolling. This, however, has not been found necessary in 
practice, and the springs have a decided advantage in rendering 
the machine much less noisy in use than an ordinary roller. 

The machine is most suitable for rolling tar-macadam roads, 
and it has been found specially serviceable in backing up street 
crossings and in maintaining at a proper level the narrow strip of 
carriageway which is always a source of trouble where it adjoins 
a tramway margin. It has also been used with success in 
finishing off a newly resurfaced road after the heavier rollers 
have partially consolidated the material, the advantage being 
that a true and compact surface is obtained without crushing the 
road metal. ^ The roller could be madi still more useful if it had 
attached to it a single-tined scarifier. The author believes that if 
suitable patching rollers were employed by county authorities 
there would be a considerable improvement in the condition of 
the roads throughout the country, and the cost of maintenance 
would be appreciably reduced. The number of rollers usually 
provided by county authorities does not permit of the patching 
work being carried out systematically, and even if the rollers could 
be spared for this purpose from their usual work of resurfacing, 
they would be found too cumbersome and unwieldy to properly 
perform the work, and the use of horse-drawn water-carts would 
be found too costly and impracticable. There can be no doubt 
about the economy of mending roads under the system advocated, 
to say nothing of the convenience to vehicular traffic. The author 
believes that the proverbial “stitch in time” is as true in its 
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application to the repair of roads as in any other connection, but, 
simple and elementary as the process of patching macadamised 
roads may appear, the fact that, although its importance is 
generally recognised, it is seldom carried out in a systematic and 
scientific manner is a sufficient reason for bringing the matter 
before the Conference. 

It should, perhaps, be mentioned that the roller described is not 
protected in any way by patents. 


PAPER 15 : BY HENRY E. STILGOE, M.INST.C.E., BIRMINGHAM 
CITY ENGINEER AND SURVEYOR. 

For convenience the author will divide the subject into paved 
roads and macadamised roads ; and let him say at the outset the 
most important feature of both is the foundation. One may make 
the surface of the very best material procurable, but unless there 
is a good, sound, and well-drained foundation it is of no avail. 

Of the paved roads we will take granite or other stone setts and 
pitchers, wood blocks, asphalt, and miscellaneous. 

The first cost of any paved road is comparatively heavy ; 
therefore, before deciding whether to convert a macadamised road 
into a paved road the necessity of the case must be considered. 
As a general principle, if a conversion is to be made, or if a new 
carriageway is to be constructed, in a neighbourhood where there 
is very heavy traffic, but important offices, shops, and dwelling- 
houses do not abut, a granite paving is employed ; otherwise 
wood or asphalt, etc., is used. If a macadamised surface has to 
be renewed as frequently as once in two years, and to be patched 
intermittently, a stone paving will prove more economical. 

If traffic weight is to determine the point, 250 tons per yard 
width per day of 16 hours may be taken as the limit for macadam. 
In laying down the two-year rule, the author has town roads 
particularly in view, where the cost of cleansing, watering, etc., 
has to be contended with to a greater degree. 

At this stage it may be convenient to consider the life and cost 
of granite sett and wood paving and the loan method of paying for 
the first cost. The Local Government Board grant loans for the 


following periods : 

Granite setts 20 ye.ars. 

Hard wood 10 years. 

Soft wood 7 years. 

Concrete foundations 20 years. 


* Under average conditions of traffic in Birmingham, granite setts 
will wear for 30 3'ears, hard wood 15 years, and creosoted deal 
1 years (and in some cases longer). There is still a good value 
in the granite setts at the end of 30 years, and they can be taken 
up and re-dressed. The seven years’ period for soft wood is too 
short, and if one calculates the interest and annual instalment 
for repayment, adds to them tlie cost of repairs — ^which becomes 
increasingly heavy as time goes on — it will be found that the 
financial operation is not a profitable one. The repairs may vary 
from 2jd. to 13d. per square yard per annum. Maintenance 
contracts extending over 20 years, at yid. to 8d. per square yard 
per annum, the paving to be left in good condition at the end 
of that time, are in force, and have lately been renewed in 
Birmingham with highly satisfactory results. 
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A table showingf the first cost of granite and hard wood pavings, 
and the annual and total cost up to the end of their life, as 
compared with the cost of macadam in streets of heavy traffic, is 
given in the two following pages. 

Before commencing any reconstruction of roads due notice 
should be given to gas, water, and other authorities having mains 
or services in the streets, so that they may have the opportunity 
of relaying.or examining the same. Otherwise the new work will 
probably be pulled up for the renewal, etc., of pipes soon after it 
is finished. 

Stone Paving . — The foundation should consist of a bed of 6 in. 
to 74 in. of Portland cement concrete (6 to i), the depth varying 
according to traffic weights and the depth of stone used. 

All recently filled-in trenches should be dug out to a depth of 
6 in. below the ordinary formation level, and for a width of 
about 6 in. to 9 in. on each side of the trench, and splayed back 
to an angle of 45 deg. , then filled in with concrete. 

If wet or clayey ground be present there should be a sub>bed, 
tightly rolled, of 4 in. to 6 in. of fine furnace ashes, to keep the 
clay down and the concrete dry. There is nothing better than 
fine ashes to stifie 'clay. 

The paving stone most to be desired is a hard and tough 
material that will resist wear, and at the same time not become 
polished by the traffic. The author exhibits several samples of 
paving setts which have been taken up from streets in Birming- 
ham. They speak for themselves ; the Enderby granite has 
probably given the best results. A good size for pitchers is 4 in. 
wide, 6 in. deep, and 7 in. to 8^ in. long, and for setts 4 in. cubes, 
or 4 in. by 4 in. by 5 in. deep, the stones to be carefully dressed 
and squared, with no greater discrepancy in depth than ^ in. 
The author prefers the 4 in. by 4 in. by 5 in. setts, laid on a 4 -in. 
sand bed in courses at an angle of 45 deg., with the channel 
courses, which generally consist of le in. by 6 in. fiat stones or 
three courses of setts, laid longitudinally with the road, the setts 
grouted with Portland cement grout (24 to i). A pitch joint 
gives a slightly quieter paving, but the edges of the stones are 
more liable to be chipped off. Keep the traffic off the work 
until the concrete and jointing arc set. 

Wood Paving , — ^The same remarks as to the foundation apply 
as in the previous c<*isc. The most usual depth of concrete is 
74 in., with 14 in. of Portland cement rendering (24 to 1) 
finished with the steel trowel to a true and smooth surface, 
washed granite chippings and sand being used, the 

rendering to be absolutely hard and dry before the blocks arc 
laid. 

Jarrah, karri, and blackbutt, also English oak in ** prismatic” 
form and creosoted, are hard woods which have given good 
results. In these woods the most useful size of block is 3 in. 
by 4 in. by 9 in., and in creosoted deal 3 in. by 5 in. by g in. 
Jarrah, karri, and blackbutt should be laid with close joints .and 
dipped one side and one end in a boiling mixture of pitch and 
creosote oil ; there is no necessity to dip the “ prismatic” oak blocks 
if creosoted, except the channel courses, the bituminous grout 
following down well between the joints. Creosoted deal blocks 
are generally laid with a slight joint, often kept 'open by laths 
I in. deep and one-tenth of an inch wide laid at the bottoms of 
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The following Statement is an Estimate of the Cost of Constructing 
Wood 1'aved Carriageway, as comi’Arbd with the same area in 
WHERE a Pavement is likely to be substituted for Macadam, and 


Material, 

Period of Loan. 

Cost per 
Square 
Yard. 

Total 

Cost. 

Repayment ol 
Loan with Interest 
at 3i per cent. 
Equal Annual Pay- 
ments. 

Annual Cost 
ofRcpairing, 
Cleansini', 
etc., per 
Square Yard. 


Years. 

s. d. 

£ 

£ s. d. 

s. d. 

Granite setts, 4 in. 

20 

14 0 

7,000 

492 10 6 


bv 4in. bv^in.. 




( = ii‘82d. per 

0 6 

on concrete 




square yard). 


foundation. 









* 


0 8 

Tartah wood, 3 in. 

Foundation, 20 

S 0 

2 ,SOO 

175 18 t 


bv q in. bv 4 in. 




( =5 4‘ 22d. per 


blocks, on con- 




square yard). 


Crete founda- 

Wood, 10 

12 0 

6,000 

721 8 II 


tion. 




( = lyaid. per 






square yard). 



Wood, renew at 

13 6 

6,750 

811 12 6 



end of IS years. 



( = 19-474. per 

1 0 





square yard). 

1 

Prismatic oak, 3 in. 

Foundation, 20 

5 0 

2,500 

175 tS I 


by 9 in. by 4 in. 




( = 4‘22d. per 


blocks, on con- 




square yard). 


Crete fonnda- 

Wood, 10 

9 6 

4,750 

571 2 II 


tion. 




( = l3-7od. per 






^uare yiird). 



Wood, renew at 

ii 0 

5,500 

601 0 6 



end of 15 years. 



( = is-S7d. per 

I 0 





square yard). 


Macadam 





2 0 
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AND Maintaining an Area of 10,000 Square Yards of Granite and 
Macadam. It is intended to appi.y to Streets of Heavy Traffic, 
where the upkeep of Macadam is consequently heavy. 


1 

i 

Total Expenditure during 20 Years. 

t. 1 

1 

Total Expenditure 
during 30 Years. 

Remarks. 

£ s. d. 

Loan charges ;^9i850 10 0 

Repairing, cleansing, etc., for 

20 years 5,000 0 0 

£ s. d. 

14,850 10 0 

3.333 6 8 

Although the period 
of the loan is 
20 years, the life 
of granite sett 
paving may be 
taken to he 30 
years, 

14,850 lo 0 

Repairing, cleansing, etc., for 
a further 10 years 

;£^i8,i83 16 8 
{ = i4*54d. per sq. 
yd. per annum). 

Loan charges : 

Foundation,... 3)5iS 1 8 

Wood 7t2l4 9 2 

Wood, renew (first 5 years) 4,058 2 6 

Repairing, cleansing, etc., for 

20 years 10,000 0 0 

24,790 13 4 

4,058 2 6 

5,000 0 0 

The loan period is 
10 years, but the 
life of the wood 
may be taken to 
be 15 years, and 
of the foundation 
30 years, 

;f24i790 13 4 

Loan charges ; Wood, renew 

(remaining 5 years) 

Repairing, cleansing, etc., for 
a further lo years 

^?33.848 15 10 

(=:27*07d. per sq. 
yd. per annum). 

Loan charges : 

Foundation 3i5lS i 8 

Wood 8 4 

Wood, renew (first 5 years) 3,306 12 6 
Repairing, cleansing, etc., for 

20 years) 10,000 0 0 

! 

i 22,536 2 6 

3,306 12 6 

5,000 0 0 

The loan period is 
10 years, but the 
life of the wood 
may be taken to 
be 15 years, and 
of the foundation 
30 years. 

;f22,536 2 6 

Loan charges : Wood, renew 

(remaining 5 years) 

Repairing, cleansing, etc., for 
a further 10 years 

;^30,842 15 0 
( = 24*676. per sq. 
yd. per annum). 

£ 20,000 0 0 

£ 30,000 0 0 
(=24‘ood. per sq. 
yd. per annum). 
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the courses. Adequate expansion joints are provided next to 
the kerbs, but there is very little expansion or contraction in 
the “prismatic” oak paving, and not so much in the creosoted 
deal as in the jarrah, karri, and blackbutt. Round gravel for 
surface dressing the paving should not be used ; it is driven 
into the blocks by the traffic and destroys the fibre. 

Asphalt Paving . — ^Asphalt gives a good wearing surface ; it is 
clean, healthy, and durable ; its great fault is slipperiness. The 
rock asphalt, laid in the form of powder on a concrete foundation, 
is compressed with heated irons into a homogeneous mass ; when 
laid 2\ in. thick (compressed) it will last 15 years under heavy 
metropolitan traffic. The cost is about 14s. per square yard, 
including foundation. The cost of repairs, averaged over the 
whole life, is fid. per square yard per annum. The mastic asphalt, 
melted with a flux of pitch and about 20 per cent, of clean, coarse 
grit added to give a foothold, and laid in a mastic state, is not 
so durable as the compressed powder, and is sooner acted on by 
the sun. 

JDurax" or “ Klempflaster" Paving . — This paving is well 
worthy of attention, if properly laid. It consists of stone cubes 
(random) of about 3^ in., laid in segmental courses, or oyster-shell 
pattern, the chord being about 5 ft. to fi ft., on a foundation 
formed by trimming down the macadam crust of an old road. 
As in every other class of road, particular care must be taken 
to_ ensure the foundation on which the wearing surface is to be 
laid being strong and solid, otherwise there will be failure. 

The author does not recommend laying the cubes on a sand 
bed or jointing them with sand, or even cement grout. He has 
laid af-in. granite cubes on a ij-in. bed of bituminous binder, 
well rammed the cubes into it, and grouted up with a mixture of 
pitch and oil. .The cost was 7s. gd. per square yard, and the 
result very satisfactory. 

Macadamised Roads . — In our country roads we are generally 
able to deal with the drainage of the formation and of the surface 
by means of the side ditches, but in towns if a wet formation level 
is met with it is sometimes necessary to provide a system of sub- 
drainage and lead the water away by means of pipe drains. The 
surface water (as from the paved roads also) is dealt with by 
gullies connected to the sewers, etc., the number of gullies 
depending on the gradients of the roads. 

The carriageway should be of the same strength all over — that 
is to say, in excavating (or filling in) for the foundation, form it to 
the contour of the finished surface. When roads are kerbed and 
channelled the same should be laid on a bed of fi in. of Portland 
cement concrete. A good foundation is a layer of clean clinker 
ashes or broken stone, 6 in. in depth when rolled solid ; on this 
a second layer, consisting of hand-pitched slag or stone 8 in. in 
depth set on edge in the manner of a rough pavement. Over this 
layer a coating of broken slag or stone should be laid so as to 
fill up the interstices and form a smooth surface ; each layer to be 
thoroughly consolidated fay a lo-ton steam-roller. No round 
gravel should be used ; it will work its way up through the 
metalling when thin, and it is not at rest in the road when under 
heavy traffic. 

The metalling for finishing the carriageway should be of the 
_ best quality obtainable, tough and hard, broken so qs to be qs 
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cubical as possible, each stone to measure not less than in. on 
the faces, and so that every stone shall pass through a 2-in. 
circular ring in any direction ; the same to be spread in two coats. 
The first coat having been uniformly spread over the whole 
carriageway, to be then rolled by a lo-ton steam roller until con- 
solidated ; the second coat then to be uniformly applied and 
consolidated, and the whole surface receive a coating of fine 
chippings of the same stone as the metalling, the chippings 
to be screened through a |-in. mesh, and to include the finer 
material down to dust. The carriageway to be well watered 
and rolled until thoroughly consolidated. On completion it should 
present a hard and perfect surface, true in level and cross-section, 
and be coated with a thin layer of ^-in. chippings of similar 
materia], free from dust. The depth of the metalling will vary 
according to traffic, but 7 in. is recommended for first-class 
streets. 

Instead of the water-binding method just described, the use of 
bituminous binders has recently been revived. The principle is to 
spread it about | in. thick, lay the metal thereon, and squeeze the 
binder up between the stones by rolling. In heavy coating, the 
operation is performed in two applications. Good weather is 
necessary for the work, and it requires special care ; the cost is 
little less than that of tarred macadam. The results of the use of 
a bituminous binder are less wear and tear and less mud and dust, 
consequently a longer life. 

The subject of tarred macadam is now receiving considerable 
aftention. Its utility greatly depends on the ingredients, their 
treatment and mixing, concerning which space does not permit of 
writing. When it is said that this material will not stand 
heavy traffic, what is meant by it? It is not expected to wear 
like stone or wood paving. If the comparison is. with ordinary 
macadam, then the process of bituminous binding will not stand 
heavy traffic either. When tarred macadam is used, the author 
is in favour of a bottom course of 4 in. of tarred 2-in. stone 
and a top layer of in. of fine, rather than finishing the surface 
with the larger stone ; he believes that this system is better for 
repairing purposes. A tandem roller is best for this work. 

The traffic should be kept off all classes of macadamised 
roads while they arc being constructed, and until the surface has 
dried out. 

Taking into consideration the items of utility and cost and 
the facilities for construction and repair, the author is of opinion 
that of -macadamised roads, one constructed with good stone 
(water-bound) on a proper foundation, and the surface properly 
coated with hot coal-gas tar, is the best. The system of tar- 
spraying roads by machinery has greatly facilitated and reduced 
in cost what the author considers one of the greatest boons 
conferred upon the users of macadamised roads. It lessens 
wear and tear, prevents damage by suction of pneumatic tyres, 
reduces dust to a minimum, reduces mud, and generally increases 
the life of the road. 

Watering is unnecessary for maintenance on tarred surfaces, 
and when \vatering is resorted to on ordinary macadam the 
spray should be fine. 

In repairing or patching ordinary macadamised roads, the 
surface of the defective place should be picked up, the old 
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material removed, fresh stone laid on and rolled in. The use 
of a little fine tarred stone will be found useful as a binder in 
dry weather. 

In recoating, the old surface should be scarified not too deeply, 
the fine material and such of the old stone as is unusable removed, 
and the new stone be then applied. 

Camber . — If the difference in level between the centre and side 
of a road were properly apportioned, instead of making the middle 
too flat, there would not be so much complaint of excessive 
camber. The author submits a diagram of ordinates, which he 
considers will allow of i in 25 for macadam, i in 36 for soft wood, 
and I in 45 for granite, hard wood, and asphalt paving. 


PAPER 16 ; BY W. J. TAYLOR, M. 1 NST.C.E., COUNTY SURVEYOR OF 

HAMPSHIRE. 

Wear and Tear of Motor Traffic on Roadst 

The introduction and expansion of high>speed self-propelled 
traffic, which we have witnessed during the past 13 years, has 
made it incumbent upon those who are responsible for the 
upkeep of roads to carefully watch and study its effect on 
them, as compared with the wear and tear of the older and 
slower moving forms of traffic, which now bid fair to vanish from 
our roads almost entirely. The almost unanimous verdict is that 
the wear and tear is very greatly increased by the faster moving 
traffic, and, at any rate, for a time, a check has been given to 
the renaissance of our main roads which was going on through- 
out the kingdom. The expansion of ordinary traffic, the growth 
in the number of traction engines (now some 8,000 or 9,000*), 
and, lastly and principally, this rising tide of automobilism, has 
had a marked effect on the annual cost of maintenance of our 
roads. 

The following is a comparative statement of the annual 
outlay on maintenance and repair of the main roads in England 
and Wales during the past nine years ; 


Year ending 
March 31. 

Mileage. 

Total Cost. 

£ 

Rate per Mile. 
£ 

1901 

... 26,598 

.. 2,024,711 .. 


1904 

.... 27,223 

., 2,366,163 .. 


1905 

.... 27.367 

. 2,406,754 .. 


1906 


.. 2 478,481 .. 


1907 

.... 27,556 

.. 2,529.137 .. 


1908 ....... 

(partly estimated) 


.. 2,644,718 .. 


1909 

(estimated) 

.. _ 27,600 

... 2,766,903 ... 



In this respect, however, we appear to be on the threshold of 
events only, as a very large proportion of our roads bear upon 
their surfaces eloquent records of the effects of high-speed traffic, 
and call for far greater outlays to fit them for modern forms of 
traffic. 

Although the increase in cost has been general, the heaviest 
burden has probably fallen on the south-eastern half of England, 
in which portion about 56 per cent, of the whole of the motor- 
cars in the United Kingdom are registered, and, in addition to 
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■the great trunk arteries of traffic from the Metropolis radiating 
through it, we have to bear in mind that there are no local 
supplies of Hard road stone which are capable of offering any 
■effective resistance to the wear and tear of even ordinary traffic 
ieyond that of a light character. 

In dealing with this question of wear and tear of motor traffic, 
4he writer offers no apology for considering its effects on poor 
roads repaired with local material, as this is the condition of 
affairs in a very large proportion of the mileage of even our main 
roads, and if there were no weak roads the deliberations of 
this Conference would possibly not be necessary. 

The writer’s experience of the effects of high-speed traffic on 
long mileages of rural main roads has been that it hastens the 
deterioration of the surfaces in some respects more rapidly than 
■can be accounted for by a mere increase in the number of 
journeys made. 

On well-made basalt surfaces where large gauge stone is 
used, the effect of unarmoured pneumatic tyres (except where 
the traffic is concentrated in one track) has probably not been 
so destructive as ordinary iron tyres, the area of contact in 
the former case being greater, but on roads repaired with flint 
and gravel the reverse has been the case, the finer particles 
have been drawn from the interstices of the stones, thus unkeying 
them, and the loosened material is crushed by all kinds of traffic, 
and there has been much loss. 

It is, however, against the armoured tyres that our most serious 
•charge is levelled, and complaint is widespread of the damage 
caused by studded and other forms of armoured tyre on all kinds 
■of roads. 

Injur}’ is inflicted by the studded tyre in several different 
ways ; in the turning movement the loosening effect of the studs 
is very noticeable ; again, by reason of the small area of the iron 
studs through which the load i.s transmitted to the road surface, 
■defects in contact appear to be intensified, and the rolling effort 
has a greater disturbing effect on the macadam. On account of 
the leaping or galloping motion acquired by cars running at a high 
speed, contact with the road surface is more or less intermittent, 
.and the vehicle proceeds with a series of impacts, when the steel 
studs arc not only destructive by reason of the shocks with 
■which the small area of metal points is brought down on the road 
surface, but they corrugate it by kicking out the material. When 
the wheels, which are the medium of propulsion, leave the ground, 
they revolve at a greatly increased velocity, and when they again 
■come down it is the road surface which has to do the work of 
reducing this revolving file to the speed of the car, with the result 
that portions arc worn out of the road in its resistance to this 
tangential force ; and many lengths of our roads repaired with all 
kinds of metal bear witness of this by the lo»g lines of depres- 
sions and corrugations in their surfaces. * 

Another potent cause of damage to road surfaces is the wheel of 
small diameter which the makers of cars, especially those of the 
heavy type, have adopted. The well-known experiments of Morin 
■early in the last century, and of those other investigatory who 
have followed him, have, unfortunately, for some reason, no^ been 
followed. It is so well known how the rolling resistance • is 
.reduced as the diameter of the wheel is increased, and that j^assing 
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over unevennesses in the surface is accompanied by less shock 
with large than with small wheels, with consequent saving both 
to road and vehicle ; that it is specially unfortunate that car 
designers have not been able to help the road problem in this 
direction, more especially when it is borne in mind that the limit 
of usefulness in merely broadening tyres is soon reached, as oni 
a portion of its width only can a cylindrical tyre bear on a 
cambered surface, whereas by increasing the diameter the tread 
may safely be reduced in width. Roads under the writer’s control 
have suffered verj’ serious damage by the action of the small 
wheel. It sinks into the* surface and imparts a wave motion to it 
by the forward or pushing effort, and the crust is disturbed, water 
admitted into the road, and the material loosened and, lost by 
rubbing, attrition, and displacement. 

These influences of the motor, making for the destruction of the 
road, are, however, greatl}' intensified and the cost of coping 
with them augmented when the traffic persists in holding to the 
centre of the road. It is the tendency of all vehicles to keep 
to the centre of the road, where the traffic is not sufficient to compel 
them to continuall}' break track, and no doubt defects in the 
road have in places largely contributed to this centre tracking, but 
even where the sides are strengtliened and the cross-fall reduced, 
to a maximum of i in 24 it is most difficult to induce traffic to 
distribute the load, and so evenly and uniformly tvear down and 
reduce the whole surface from margin to margin, thus enabling 
the engineer to avoid those costly and unsatisfactory patchings 
and repairs in detail. The combined effects of small and armoured 
w’heels continually travelling in one track is to depress, groove, 
and often to cut through and destroy the surface of the road, no 
matter what material it may be made of ; and it is a curious fact 
that it should be left to automobilism (to- which good roads are so 
essential) to put upon the road surface the most destructive and, 
from the point of view of economical rolling contact, the most 
unscientific wheel that has ever been devised. 

With the object of better fitting the main roads to carry the 
increasing traffic, most of the road authorities have for manjr 
years set themselves the task of abolishing the use of soft road 
materials, such as limestone, flint, and gravel, and using in their 
place hard stones, such as granite and basalt, and they have made 
and compared innumerable experiments to ascertain the stones 
most suitable to the varying local conditions of climate and subsoil. 
This work, which must be accelerated under new conditions, Avill, 
however, take a long time to accomplish, as the cost of laying 
doryn a 3 in. consolidated coat of granite on those 4,500 miles of 
main roads alone in the south-eastern half of England, which are 
yet repaired with local stone, will be about £^,000,000. 

Good work is also being done in strengthening the road surfaces, 
which are now in many places mostly very thin and insufficiently 
supported on yielding foundation, or are without any foundatioYi 
at all. This also is a work of great magnitude, and must 
ne'cessarily occupy a considerable {>eriod. It is'hopeless to think 
that substantial foundations can' be built into our roads — except in 
special cases — as the initial outlay is so great and the improvement 
so local ; the work ■will almost entirely be effected b^ dealing with 
the whole area of surface at once — ^that is, by gradually thickening 
the road crust, by Idying down over the whole area of the roads a 
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little more material each lime they are repaired than has been worn 
out, and so accumulate a more substantial road crust. But even 
this will cost many millions for each inch of added thickness to 
the road surface. 

If, in addition, we can use bituminous coats and matrix, we may 
hope to resist undue wear aod satisfactorily provide for — as far as 
that is possible — the demands of all forms of traflic, but it is very 
didicult to see how the funds necessary to accomplish this work 
are to be raised. 

It will at any rale facilitate and hasten the coming' of the perfect 
road if those responsible for the desigm and use of the motor will 
give the road engineer their active co-operation, and perhaps 
sacrifice just a little of the appearance, the speed, and the carrying 
capacity of the car to the interests of economical road repair and 
improvement. In Hampshire, where the expenditure on rural main 
roads has risen over lOo per cent, in nine years, the ciTect of single- 
track running, armoured tyres, and small wheels has been to divert 
from the task of road improvement generally, which was actively 
going on, considerable sums of money to make good avoidable 
damage, and a very serious check was administered to the progress 
being made with the roads, very largely due to the failure of 
automobilists to realise the unnecessary damage that was being 
inflicted. 


PAPER 17 ; BY H. T. WAKELAN, M.INST.C.E., COUNTY ENGINEER 
AND SURVEYOR OF THE COUNTY OF MIDDLESEX. 

Road Constrnctiohy Curves^ Gradients, and Camber, 


In a paper so necessarily short as this must be it is impossible- 
to describe fully the principles the writer advocates for road 
formation and construction generally. To assist discussion he 
has, therefore, prepared cartoons illustrating his views on the 
subject. It will be seen from the cartoons that the transverse 
gradients are differentiated to the adoption of various materials. 
The sections illustrated have been adopted by the writer in 
practice and found suitable to meet the various requirements 
of present-day traflic, and judging from the many requests 
he has received from prominent motorists and road users for an 
extension of the sectional curvatures shown, the cartoons are 
submitted with some' degree of confidence as illustrative of 
designs suited in every way to both mechanical and ordinary 
vehicular traffic. 

Section No. i shows the original construction of an old 
,Roman- road. It will be observed that the Romans adopted 


Section N?l 


Roman Roao 
CrassfaH (obouQ 1 mlj 


it 

K— - 36,R6ntdh Fcch- - — — - - -- -i - 


lA. ' ' 3 f •I n J r f 





curvlaturcs corresponding somewhat with those still in vogue, but* 
the latter do not pbssdss so much ' camber. The foundation is 
remarkable for its uniformity of construction. 
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SeoHon No. 2 shows the construction of an early English road 
—the trenches for drainage and its extraordinary camber are its 
chief features. 



Section No. 3 shows the section of an ordinary built-up road by 
Macadam. Until somewhat recent years Macadam’s system was 
considered to be sufficient, and, in fact, to this da;^ there are 
thousands of miles of roads in this country which possess no more 


Se-ction N9S . 

M AC apam’s Road 

<- — Crossfoll (about) lin20-.». ^ 
, 0 ’ ^ 10 * Macodo hr , 0 ” 0 

^ 

. From IS ro 20f> J 




foundation, or greater carrying strength, than can be obtained 
from a road built up by layers of metalling applied from time to 
time. 

Section No. 4 shows the construction adopted by the well- 
known engineer Telford. It is somewhat remarkable that on; 
some lengths of the Holyhead road, which is considered Telford’s 
greatest road work, that the foundation shown on the cartoon is 
not to be found. Whether it was that the expense of reconstruc- 


Section 


Telford’s Road 


CrossFoU(ebout) I.in25. 
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tion at that time on Telford’s system was too great, or whether it 
was that the foundation could be dispensed with, are matters of 
conjecture. It can safely be said, however, that for present-day 
traffic a pitched or hand-packed foundation is positively requisite 
in connection with all main roads. 

Section No. 5 shows the first system (Cassell’s) traceable of an 
attempt to form a road with a matrix. It will be seen (i) that 
the carriageway was formed with the usual transverse curvature ; 
>(2) that the soil to receive the metalling was first saturated with 
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oils ; (3) that the broken metallingf was laid thereon and grouted 
with distilled tar and sand — the whole being consolidated after- 
wards, presumably, by hand or horse rollers. This principle of 


Section n?5. 



Cassell’s System 1654 . 

♦•"CrosafoU (about) l.iqSO. 

/Distilled Tar » Send Coatinq Consolidated^ 
I of Distilled Tar end Critr) 

with ollS.Tar & Send 


construction has practically been revived and is now being carried 
out extensively in some parts of England. 

Section No. 6 shows “Stiebels” S5'stem of matrix con- 
struction, carried out practically in the same way as in Section 
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No. 5, with the exception that asphalt was used in place of 
distilled tar. 

Section No. 7 shows ‘'Gladwell’s” matrix system, in which 
“Tarvia” (a compound of tar, etc.) is used with granite 


Sectiom N?/. 
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chippings. The materials arc practically applied as in Sections 
Nos. 5 and 6. 

Section No. 8 shows the construction adopted in connection 
with Bradshaw’s patented system — a combination of granite and 
asphalt with a concrete foundation. Large quantities of this 


Section N?8. 

Bradshaw’s GaANiTco limmer Asphalte 
Concrete Foundation . 
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work arc now being carried out. The concrete is laid in the 
usual way, the surface being formed with a mixture of Limmer 
asphalt and granite chippings of a small size. The materials 
are placed in large boilers and are thoroughly incorporated by 
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mechanical mixers, and spread whilst hot to the thickness of 
2 in. The traffic can be quickly turned over the newly formed 
surface, and, judging from work the writer has had under 
observation for some time, granited-asphalt is likely to be of a 
lasting kind, even under heavy traffic. 

Section No. 9 shows a system of adopting tar macadam on a 
concrete bed. The latter may be replaced by an ordinary pitched 
or hand-packed foundation, but in the writer’s opinion a tar- 


Section 

Tar Macadam 

.__o.o"_ 32 ' 


Concrete Fouhdatioh 
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macadam surface is better maintained, both in shape and other- 
wise, on a rigid, immovable bed, than when laid on an uneven 
foundation of rock, or other hard pitching. 

Section No. 10 shows a modern road with a broken basalt or 
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granite surface, 6 in. thick, laid on a pitched or hand-packed 
foundation 10 in. in thickness. 

Section No. 1 1 shows a modern road paved with granite setts 
on a 6-in. concrete bed. 
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Section n° 12 
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Sectto^>Ji^. 12 shows a modern road paved with 4-in. wood 
iblocks on ^6-in. concrete bed. 
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Section No. 13 shows a double hanging, or so-called convex, 
xoad ; and 

Section No. 14 shows a single banging road. 


SECTION N? 13. double Hano.no road 
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Roads to Sections Nos. 13 and 14 are strongly advocated in 
some directions, but they cannot be recommended by the writer 
for reasons which will, on a little reflection, present themselves to 
practical minds. Such sections could not be adopted for tramway 
construction, neither could scavenging operations be properly 
•carried out without being a source of annoyance to road users and 
foot traffic across the roads. Intersections at cross-roads and 
•diverging points would be difficult and unsatisfactory, and super- 
elevation at curves — so fast becoming an absolute necessity to 
prevent skidding of motors — would be impossible. The latter 
point is one to which more attention must be given to provide at 
sharp bends super-elevation (as on railway tracks) to a degree 
suitable for the fast motor traffic, to obviate the real danger which 
^ow exists in this connection. 

Sections Nos. 15 dud 16 show suggestions for new roads which 
might, perhaps, be advantageously adopted in connection with 
“town planning” schemes, or new thoroughfares along which 
•(in the Home Counties especially) it would be well to make provision 
for dividing fast from slow traffic. Divisions of the kind would 
prove beneficial, inasmuch as the portions set apart for fast 
traffic could be constructed of materials different from those 
:adopted to carry the ordinary traffic of the road, and by placing 
tramways on raised platforms, as shown on Section No. 16, the 
•difficulty of constant repairs to the track margins after the 
permanent ways are laid (as at present at the road surface level) 
would be avoided. The raised portions could also be used for 
•other purposes until the time arrived for their conversion into 
tramway tracks. 

Section No. 17 shows a suggestion for a rural main road. 
Somewhat different principles of construction are requisite in this 
respect from the before-mentioned sections, and the writer has 
always endeavoured to standardise his reconstructions and repairs 
accordingly. It is, however, somewhat difficult to advocate its 
adoption as a general section in regard to transverse camber — so 
much depending upon the quality of the metalling used. For 
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granites or basalts, or for other hard materials, the writer thinks 
a camber of i in 40 is the best to adopt. For the softer materials 
a cross-fall of from i in 30 to 1 in 25 is perhaps advisable, but for 



motors, and other fast vehicles, such cambers are undesirable.. 
Urban roads and streets are constantly swept and watered. This- 
luxuty is not obtainable on rural roads, and, therefore, -a necessity^ 
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arises in connection with the latter for steeper transverse gradients 
than on town streets and roads, so that the surface drainage may 
lie j^uicker, and facilitated, to counteract wear and tear >where 
scavenging operations are not carried out as they are in urban and 
semi-urban districts. 

The resolutions passed at the International Road Congress in 
■October last dealt to some extent with the subject matter of this 
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•paper; The Congress drew attention to. the necessity for the 
foundation of metalled roads to be constructed with the hardest 
and toughest materials procurable, whilst the foundations ' to 
-carry paved surfaces should be constructed on concrete beds 
4 in. thick. In choosing a system of foundation the nature pf 
the subsoil, and the character of the traffic passing over the rpad, 
should be taken into account. In this country the writer has 
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never seen concrete foundations less than 6 in. in thickness, which 
should be the minimum thickness, to withstand any sudden impact 
of traffic on paved roads of an}' description. 

For metalled roads the writer usually adopts (where the subsoil 
is good) a foundation course 12 in. thick if broken bricks are used, 
or 10 in. thick if broken rock is band-packed thioughout the 
transverse section. If on an ordinary clay bed a 4-in. course of 
clinker and if on plastic cla}' a 6 in. course of clinker in addition. 

There is no doubt that the foundation of any road (like that 
of a building) is of primary' impoi lance, although in some 
countries to this day (as in Macadam’s time) toads ate built up 
by the use of metalling, without foundations, other than the sub- 
soils upon which the metalling is placed. This principle is 
absolutely wrong, and accounts for the difficulties, troubles, and 



No. 16 View. 

expensive maintenance now experienced in connection with the 
existing rural main roads of this countiy, thousands of miles of 
which are without proper aid sufficient ailificial foundations. Had 
such foundations been provided when the roads weie first con- 
structed, the latter would, no doubt, have firmly withstood the 
mechanical traffic and weights they now have to carry. Where 
such artificial foundations are not provided, the subsoils arc, by the 
constant pressure of heavy traffic, depressed and knocked out of 
shape, surface sinkages appear, which are aggravated by motor 
and other wheel traffic, and wear and tear to a greater degree goes 
on than whete roads have been formed with foundations sufficient 
to resist the resultant traffic pressure. 

It is essential for the moi e important i oads of this country to be 
classified as “ trunk roads,” and for those considered to be of 
importance for other local reasons or requirements, to be classified 
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as main roads, and that the two classes should, where possible, be 
reconstructed on some preconceived and settled lines as to : 

I. Width of carriageway. 

3. Foundations. 

3. Under-drainage. 

4. Transverse and longitudinaf gradients. 

5. Bed and surface finish ; and 

6. Surface drainage. 

It is most undesirable in the interests of the ratepayer to 
endeavour to build so-called waterproof superstructures, at an 
extraordinary expense, to withstand the present-day traffic 
without first of all providing the principal roads of the country 
with proper foundations, and to secure Imperial Exchequer grants 
for a general system of reconstruction of such roads, on proper 
lines, should be one of the aims of the Conference. 



Whenever, and wherever, new roads are constructed it should 
be always remembered (i) that to meet present-day traffic a properly 
drained and practically impervious foundation is necessary ; (2)' 
that the gradients both transversely and longitudinally should be- 
within moderate limits ; (3) that the strength of the foundation 
and surface coating should be fully considered ; (4) that the 
hardest and toughest granites, or basalts, shpuld always be 
employed for surfacing ; (5) that surface drainage should be 
amply provided for ; and (6) that at sharp bends, twists, or curves, 
super-elevation (as on a railway track) to a degree suitable for 
motor traffic ^ should be provided, so that the danger now exist- 
ing to motorists at places where super-elevation is not provided 
may be obviated. Super-elevation is quite an easy and simple 
matter to provide on a new road, and, as a matter of fact, it 
could be easily, and inexpensively, provided at a great number 
of what now are really dangerous bends and curves on the 
existing roads of the countiy'. 
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In regard lo camber, the cartoons show the transverse gradients 
the writer considers suitable for all purposes. At the Paris 
Congress it was laid down that it was advisable to have as little 
surface camber as possible, compatible with an eas}' running off 
of rain-water. 

Eminent engineers at the Paris Congress differed somewhat in 
their views in regard to curvature, but, striking a mean of the 
figures stated by them, a cross-fall of i in 40 was the result for 
metalled roads. 

In England 1 in 30 for metalled roads is considered by some 
•engineers to be sufficient. 

Roads constructed with either asphalt or tar macadam should, in 
this connection, be placed in the category of paved roads, in 
relation to which i in 55 appeared, from the consensus of opinion 
of engineers and road users in Paris, to be the most suitable cross- 
fall for adoption in relation to the present traffic. 

Longitudinal gradients should never, if possible, exceed i in 25. 

Cartoon No. 18 has been produced to show what the writer 
thinks is practically perfection in the way of trunk road curves, 
but on main roads of an urban character it is almost useless, under 
existing Acts of Parliament, to attempt to secure curves of such a 
character. A “ Town Planning ” Act would, however, doubtless 
open up ways and means for road authorities to lay down definite 
radii at corners and cross-roads, to the advantage and safety of 
road users. 

. A suggestion for a curve with a radius of 125 ft. will not, 
perhaps, be accepted by those opposed to motorcars and 
mechanical traffic, but as there does not appear to be any likeli- 
bood of a diminution of such traffic this radius is one worthy of 
adoption in connection with any new thoroughfares of importance 
which may be hereafter constructed. 

The minimum curve of a tramway or light railway now accepted 
by the Board of Trade is 75 ft., and everyone is aware (who has 
had experience such as the writer has had in connection with the 
ver}' extensive system of light railways and tramwa5's designed and 
carried out by him as engineer to the County Council of Middlesex) 
that curves of so sharp a radius are not suited to present-day traffic. 

In the kingdom of Portugal a radius of 100 ft. is the sharpest 
•curve allowed. 

In conclusion : 

1. Curves should be connected with their tangents by parabolic 
arcs (as shown on Diagram No. 18). 

2. Curves should be raised on the outsides to give a sufficient 
•degree of super-elevation to make them safe for fast traffic ; and 

3. Curves should be quite free from obstructions. 


PAPER 18 : By COLONEL R. E. CROMPTON, C.B., R.E., M.INST.C.E., 

M.INST.E.E., ETC, 

On Reducing the Cost of Road Maintenance hy Improved Con- 
struction of tJie Roads thcitiselves, co?n1}ined loith Improved 
Construction of tJie Vehicles using them. 

Although the title of the paper would permit it, the author does ’ 
not propose to dwell at any length on improved methods of road; 
construction further than to assume that certain developments. 
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are now well assured, and that in discussing; future developmentsr. 
of the vehicle we niaj' reasonably assume that the road of the 
future will also be constructed somewhat as follows : It will have 
a thickness of coating-, or coating added to foundation, sufficient 
to distribute the stresses of ordinaty' highway traffic in such a 
manner as to prevent the general shape of the road surface 
being deformed by these stresses. It will be waterproof, and 
will have reduced camber, so that wide wheels can be used with 
a reasonable certainty that the load will be carried equallj' over 
the full width of the tyres. The binder used will be such as to 
hold the road material firmly in place, so as not. to be disturbed 
under ordinary traffic. This last condition is, of course, incompatible- 
with water-bound roads, as these latter can only during a few 
days of the year fully comply with it. It has been abundantly 
proved that such reasonabl}’- improved roads can be obtained at 
very slight increase in cost over and above the actual cost of 
maintenance of existing systems. The water-bound roads of 
to-day could not be maintained under the existing circumstances^ 
of increased traffic, however much the vehicles using them^ 
might be improved or however much speed were restrained,, 
but now that, as has been confidently stated, upwards of 1,500' 
miles out of the 25,000 odd miles of main highways of England* 
have been treated with a tar or bituminous binder, sufficient, 
experience has been accumulated as to the increased duration of 
the road to make it practically certain that the future maintenance,, 
when such binders are used, will be reduced so as to more than. 
compensate for the increased initial cost of introducing such ai ‘ 
binder. 

The author’s present suggestions as to the improvements that 
can and ought to be made in vehicles so as to minimise the wear 
of these modern Improved roads may be summarised as follows t 

1. The diminution of the vertical or crushing .stresses on the 
road material due to the weight carried on the axles, and of 
the horizontal stresses applied to the road surface in the act. 
of propelling the vehicles or trains of vehicles. 

2. To improved methods of springing or of wheel constructionf 
in order to diminish the impact shocks of the wheel tyres, and 
thereby secure increased comfort for the passengers, durability for 
the vehicles themselves, including the important question of tyre 
wear, and at the same time reduce the wear of the road surfaces. 

In considering these two matters, it is convenient to separate 
the vehicles using our roads into two' classes — the heavy vehicles 
intended to carry goods at sloVv speeds, and the light vehicles, 
carrying passengers and goods at higher speeds. In most cases 
the vehicles of the second class are, or ought to be, equipped with) 
soft tyres. 

^e effect on the roads of the two classes of traffic as they now 
exist differs very widely. Taking the hea-vy class, I think everyone- 
is agreed that much wi” *'•» gained by increasing the bearing 
surface^ of the wheels ort the 'ro'ad. Mallock has shown very 
clearly in his paper that (.he disturbances of foundations and the 
wear of the road surface itself depend chiefly on the maximum 
crushing strains. These, again, depend very much on the propor- 
tion of diameter to width, but if we take the common case 
of the maximum axle load, carried on rigid steel tyres loaded to 
the limit allowed by the Lo'cal Government Board regulations, 
we find that a macadam road has to carry a maximum crushing 
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strain of about 820 lb. per square inch of the actual surfaces 
in contact, and that this strain pulverises or grinds to greater 
fineness the small particles already detached from the surface of 
■the road, and in addition breaks away particles from the larger 
lumps ‘ of road metal. - It appears likel}' that the only practical 
methods of reducing these crushing strains is by increased 
wheel diameters, and by reducing the axle weight by dividing the 
load carried or propelled over a greater number of axles. 

The effect of increasing the wheel diameter is two-fold. On 
all roads having sensible camber it is difficult to considerably 
increase the width of the wheels, as the pressure becomes 
intensified on one or other edge of tlie tyre according as the 
vehicle is near the centre of the road or at points where the 
camber is extreme near the gutter, but by increases of diameter 
increased bearing surface can be obtained with reduced tyre width, 
and the crushing strains thus diminished ; but the most important 
gain from increased diameter is that due to the reduced force of 
impact when the wheel meets any projection or loose stone lying 
on the surface of the road. In this case Mallock has shown that 
the force of impact due to the downward velocity of a tyre of 
radius on a loose stone or prominence of height h will vary 

4®2 42 
r- 

In other words, that the damage to the road due to this impact 
will be reduced inversely as the square of the diameter of the 
wheels. 

This saving in road wear and in vibration of the vehicles 
themselves, due to the lessened force of impact, has been long 
familiar to the author, but the introduction into modern 
vehicle design of wheels of increased diameter has been 
greatly retarded by two causes — first, the idea which prevails 
amongst designers that the weight of the wheels themselves 
is increased in some function in excess of the square of 
their diameters. While this Avas undoubtedly true when wheels^ 
were built up with wooden naves, spokes, and felloes, the only 
iron used in their construction being in the tyres, it is not true’ 
when the wheels are scientifically constructed of metal throughout. 
The author has shown in a paper read before the Institution of 
Automobile Engineers that with modern wheels made of iron or 
steel the weight of the wheels for equal rigidity, durability, arid 
strength increases only, as the diameter, and he hopes that the 
removal of this error may encourage designers to increase the 
■wheel diameters in future road vehicles. 

But there is a second cause why designers, especially of lorries- 
intended to carry loads in towns, have provided driving wheels 
rarely exceeding 3 ft. 6 in. diameter. This is that in most cases 
it is a great convenience to load these vehicles over the sides,* 
which can be lowered on to the wheels for this purpose. Of 
course, this necessity does not exist in vehicles making long 
journeys, which can be easily loaded at the ends, and it does not 
exist in the case of tractors which do not carry their own loaa but 
draw it behind them in trailer wagons. In both the latter cases 
the present standard diameter of driving Avheels of about 3 ft. 6 in. 
might with great advantage be increased to 4 ft. 6 in. or 5 ft.. 
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according' to circumstances, and for tractors traversing very soft 
roads to 6 ft. 

Turning now to the second method of reducing the crushing and 
dtaving strains on the road by dividing the iveight to be drawn or 
propelled over more than one driving axle, we are met with the 
difficulty that as we reduce the weight carried on these driving 
wheels we also reduce the adhesion which gives them their 
driving power. Under the best circumstances the horizontal or 
driving stresses put on the road in the act of propelling the train 
can never exceed half the vertical stresses put on them — ^in other 
words, the coefficient of adhesion never exceeds 50 per cent, of the 
insistent weight, and in most cases varies between 25 per cent, 
and 35 per cent. Hence a traction engine or motor wagon 
drawing trailers must have its driving axles loaded to a weight 
nearly four times the maximum draw-bar pull required to take 
the whole train up the greatest incline that will be met with on 
the road to be traversed. 

This difficulty can only be surmounted by transmitting the 
driving strains to additional pairs of driving wheels — Whence 
several^ road trains have been proposed, the most successful of 
which is ^e well-known Renard train, in which a comparatively 
light leading vehicle supplies the motive power, transmitting it 
to the remaining vehicles of the train, so that one pair of 
wheels in each vehicle become driving wheels and contribute to 
the propelling power of the train. In this way it is possible to 
diminish the axle weights, the road crushing strains, and the 
driving strains in proportion to the number of wheels so driven — 
that is to say, with a train of three vehicles these stresses would 
be reduced to one-third, with five vehicles to one-fifth, and so on. 

Although such trains offer certain inconvenience when used in 
towns on account of occupying too great a length of roadway, 
yet their use in a modified form up to three vehicles certainly 
presents such great advantages in reducing road wear that it 
ought to be favoured. The transmission of the power to the 
extra wheels necessitates extra machinery complication and 
increased first cost, but the author believes that where 
the first cost and subsequent maintenance of the road forms 
part of the working cost of the whole system of transport, 
that the decrease on road maintenance many times compensates 
for the slight increase in the first cost and extra wear and tear 
of the multiple driving wheel road trains. 

This being the case, these two improvements in design, which 
assuredly will reduce road wear, ought to receive encouragement 
from the road maintainer — that is to say that if road vehicles are 
to contribute directly or indirectly to the cost of road maintenance, 
that these two methods, increased wheel diameter and transmission 
of the driving strains to more than one pair of driving wheels, 
should be treated preferentially so as to compensate the constructors 
and owners for their extra first cost. 

Turning now to the second group of improvements — ^namely, 
those relating to the reduction of impact shocks — much can be 
done by designers. The question of the springing of road vehicles 
running at high rate of speed remained until recently a mystery 
confined to a few coachbuilders, but, thanks to Mr. Lanchester and 
others, the science of springing and of the location of the vehicle so 
as to obtain the best results has received a great impulse. 
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It is easy to see that the use of soft tyres, whether in the form 
of solid rubber or of the pneumatic tj're, is, as far as we at present 
know, a necessit}' for all vehicles driven at speeds in excess of 
15 miles an hour. 

The diagram kindly lent me by Mr. Mallock* shows the extent 
of the maximum road stresses due to rigid wheel tyres, solid 
rubber,' and pneumatic t3'res. The diagram is a very striking'* one, 
showing how verj* small are the crushing strains due either to solid 
irubbcr or pneumatic tj’res. The author foresees th.at this point will 
be criticised on the ground that he has not stated the whole case, 
and that although the crushing strains on the road arc undoubtedly 
diminished, yet that other forces are introduced by the use of solid 
rubber or pneumatic tyres, which damage the roads as much or 
.more than the rigid wheels of ordinary' vehicles do b}' the much 
heavier crushing strains. It is ncccssarj' here, therefore, to point 
out that what is called the sucking action” of pneumatic tyres 
has never been proved to exist. The action which undoubtedly 
does remove the small particles of the road, leaving the large 
particles to be crushed into finer particles bj- the rigid wheels of 
other vehicles, and which crushed material is cither blown away by 
the wind or raised as dust Iw succeeding pneumatic-tyred vehicles, 
is due to an entirelj' different action, which is not suction. It is 
that which arises from the deformation of the tyre as it 
approaches a road surface, which makes it scour or scrub that 
surface with a comparatively light force, equivalent to brushing 
it, and which has only effect on a water-bound road when the 
Matter is either muddy or perfccllj* drj'. The feeble binding 
power of the water as the road approaches drj-ncss is insufficient 
to resist this brushing action of the pneumatic iyre, but a very 
ithin coaling of bituminous or tar binding entirely prevents it. 

Again, it is necessary to consider the worst case of the steel- 
studded pneumatic tj’res. In this case the brushing action is 
much intensified, and is coupled with increased crushing stresses, 
and with water-bound roads the grooving and removing of 
material where cars Jiccelcrate on leaving villages, or at the 
^commencement of inclines, used to be very marked on all water- 
bound roads, and in many cases removed the surface of the tar- 
bound roads when the tarring was superficial. 

The author, however, has taken great pains to note the effect 
of steel-studded tyres on roads which have been tar bound to a 
sufficient depth. He has in mind certain portions of the Great 
North Road north of Hatfield, which two years ago showed 
grooves due to the action of the studded tj'res, but which since 
they haA'c been repaired and tar sprayed to a sufficient depth to 
ensure the tar penetrating f in. from the surface, now at the 
same places show no signs of grooving. At the same time he 
deprecates the use of steel-studded tyres. 'Various forms of 
formed and hardened rubber faces arc now available, which 
protect the drivers, sufficientlj' against side-slip, even on greasj' 
•days in towns, and which have none of the grooving ciTccts of 
those provided with steel studs. 

Mr. Mallock’s diagram shows that the crushing pressures and 
the forces of impact of pncumatic-lyrcd wheels are so low that 
little is gained by increasing their diameter. It is fortunate that 
this is the case, as increasing the diameter of rubber-lyrcd wheels 
\s a very expensive luxury. 


* See next prtge. 
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The author was in charge of some experiments in India which 
lasted for eight or nine years, in which the rubber tyres of the 
driving wheels were upwards of 6 ft. in diameter, 18 in. wide, and 
4^ in. thick. In these cases the tyres of the wheels formed a 
very large share of the cost of the engine, but it is only fair, how- 
ever, to say that their use reduced the wear and tear of the roads 
on which they ran to a notable extent. 

PAPER 19 : BY THE RIGHT HON. SIR J. H. A. MACDONALD, K.C.B. 

Effect of the Horseshoe and Narrovo- Wheel Tyi'e on Roads. 

In the days gone by there were only two sets of persons ta 
whom the road was a subject of interest — the roadmakers and 
the road users. The latter were a homogeneous body, all using 
the road in one way — viz., by animal power. The roadmaker 
utilised the animal power to do great part of the roadmaking 
for him, for it was not then held to be cruelty to animals, or 
to be an uneconomical mode of flattening a road after it was 
heavily metalled, to force the horse over the stoives, and to use 
the vehicle behind him as a roller, the poor horse being driven 
over a loose and hoof-injuring foothold, while the load behind 
was practically doubled by the resistance of the loose stones to 
the traation. Cruelty to animals was universally practised, and 
the coach-building business was encouraged, by the overstraining 
of sinews and muscles and by the destruction of frames and 
wheels and springs. Thus the road was not really made until 
it had been used for traffic for months. When part of it had 
been rolled smooth the users had to go zigzagging about to 
evade the stony places left, and the roadman spent a fourth of 
his working day in shutting up the good parts of the road by 
obstructing half of the way with log horses during daylight, so 
as to force the citizen to do more road rolling on the other 
half. And so the Aveary round went on from year to year. 
And as it was the normal state of things, no one took active 
steps to cure the evil. The poor dumb horses could not 
complain, and the talking animal grumbled, but saw no way of 
relief. 

Thus the road was ijiade, and then began its destruction. 
Consisting as it did of stones and dirt, it had no lasting 
character. Nobody expected anything else than that it should 
be carpetted with water and mud in wet weather, and with 
dust and loose rounded stones in dry weather. In wet weather 
the roadman scraped inches of mud to the side, and in dry 
weather raked off loose stones Avhich )iad left the surface, and 
having lost their sharp edges by being loosened in their seats, 
and rubbed together by the traffic, would no longer take a firm, 
seat in the bed. 

It is quite certain that the formation of mud and of dust, whichi 
is just dried mud, must be the consequence of failure of the road, 
as a firm, coherent, smooth surface, and of water penetrating it 
and not running off it freely. The purpose of this paper is to con- 
sider the cause which, in the days of animal traffic only, brought 
about this disintegration of the road surface. Naturally enough, 
the unthinking public, upon whom mud or dust is thrown by 
inconsiderately-driven poAver vehicles, look upon them as the cause: 
of the mud and the dust. But it beho’ves all who are interested in 
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g'ood roadmaking to look a little closer into the matter, and to 
trace the cause or causes with a view to remedy. Thick mud and 
thick dust are a cause of much ecoiromical loss to the community, 
whether they are thrown up or not. How great is the commercial 
loss caused by heavy roads ? 

Now no one will dispute that the operative cause by which a 
layer of mud or a carpel of dust was placed upon the road according 
to the weather was the vehicular trailic, acting on a road which was 
liable to have its parts moved by that traffic. In short, in the old 
days, the road being originally rough, the traffic gradually crushed 
it down more or less into smoothness, and in this slow process 
brought in the first action of injury, even before the road was in 
proper order for traffic ; the stones being rolled first this way and 
then that way by the hoofs and wheels, lost much of their packing 
sharpness of shape, and got more or less rounded in their edges. 
In doing this, much small grit was rubbed from them, ready to be 
squeezed up to the surface in mud or dust as the stones moved in 
their seats. Thus the first step in ruin took place in the very' 
making of the road. 

Later, when the steam-roller came into use, this evil was to 
some extent mitigated, as there was not so protracted rubbing of 
the surfaces back and fonvard. But as there was less trituration 
producing packing material rubbed off the edges of the stones, 
binding stuff had to be added, and this was supplied by taking 
dirt, making a thick soup of it with water, and so introducing a 
wet cushion between the stones, and thoroughly soaking the stones 
themselves, which necessarily led to shrinking when drying up, 
and thus did not give an absolutely close packing. Thus the road 
could not throw off the rain so as to prevent it from penetrating 
the surface. 

Such were our highways when the new and disturbing element 
of the power vehicle came to compete with animal traffic on the 
roads. Till then the road users were a united family. Since 
then there are two parties, between whom there has been much 
antagonism, but which must and will abate, seeing that it is 
now beyond all doubt that every year will see a great increase 
in the use of mechanical power on the roads, it being certain 
that its value, socially and commercially, will be recognised more 
and more. 

The question of road construction has thus been brought into 
great prominence, and the road surs’^eyors of the country have 
during the last five or sis years laboured hard and successfully 
at the problem of road improvement. In the meantime it is a 
popular current belief not merely that motor traffic does affect 
the road as it exists, which is true, but that the power vehicle 
does the first part of the work of destruction, which is certainly 
not true. To test the question what it is that, given a good 
road, causes it to begin to show signs of breaking up, including 
loss of level, development of mud and dust, and penetration by 
water, which is the true cause of final failure, it is necessary to 
consider the matter in the light of ascertained facts. 

The best test to be found of the effect of horse traffic is the 
case of a narrow road, such as a road along the side of 
farm fields, where the vehicles follow one another in the 
same track. " We find in such a case that in the centre of 
the road there is a space about i8 in. wide, in which all the 
■true elements of a road disappear if the track has been left 
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unrepaired. In this space there is in dry weather a soft velvety 
carpet of mixed dirt and horse droppings. On either side of this 
there is first a ridge of unused roaa, and then outside thesw 
ridges two deep ruts, the surface at the bottom of each rut being, if 
the ground is not absolutely level, quite close and polished, 
unless where a boulder or brick is lying in it. . At any low- 
lying part of this wheel track, the water which has run down 
from the hard surface lies and creates a constantly deepening 
hole. Now, this illustration of the farm road supplies the 
elements by which we may judge of the effect of horse traffic 
on a surface which is not firmly held together. The reason 
why the centre of the farm road is loose and velvety is because 
the toe action of the horse in hauling has gradually dug its 
way down until the loose cushion formed on the surface is 
sufficient to protect the ground below. The rut of the wheels 
is caused by the wheel gradually cutting its way down until 
the weight has so compressed the ground below that it is 
compact and immovable. 

On a road where thereis room and varied traffic, of course, no single 
line is made, but the effects as regards the foot disintegration and the 
wheel disintegration are the same, only combined. Every horse in 
pulling a load uses his toe as a gripping power to prevent slipping 
when he sets his weight forward to move the load, and this is, of 
course, done with more force when ascending a gradient. Now, 
as the stones in a road bound with mud cannot be tightly held, 
the horse’s toe slightly moves a stone in its seat, a wheel going 
over that stone moves it again, and the wearing of the sharp 
surfaces has begun. Whenever by repeated movements the 
stone has got slightly rounded, the next picking action of the toe 
of the shoe tends to pull it out. Then comes the action of the wheel. 
The dimple left by the horse’s toe is crushed down on both sides 
by the wheels, and if the stone is loose in its hole and the edge of 
the wheel comes on the side of it, the wheel turns it over and 
prises it out, or if the stone is out of the hole the crushing down 
widens the space left empty. Then comes the rain, and a small 
puddle is formed. Another toe deepens the hole, another wheel 
widens it, and so a large puddle is formed, from which water works 
its destructive way down to the bottoming, exposing the whole to 
the bursting effects of frost. While this process is going on the 
motorcar comes along, the pneumatic tyre sinks into the hole, and 
with a sucking action pulls out the loose mud or loose detritus, 
and so adds very seriously to the damage. 

This is a true history of road destruction where the road is made 
in the ordinary manner, and the lesson it teaches is that it is bad 
economy to make a road of stones and wet dirt, however much 
you may roll it down. It contains the seeds of its own destruction 
from the first. Look at the bottom of a steep hill after heavy rain. 
The water has swept down the loose material, where it lies inches 
deep, and above the stones are bared. This calls for cure. Roads 
must be made to carry the traffic that the public desires to put 
upon them. It is vain to protest that it is the autocars that do 
damage, unless it can be said that the roads are as good as can be 
made at reasonable cost. Since the coming in of the railway, our 
roads have not been efficient for horse traffic. They have only 
been passable for the small amount of traffic which has run on 
them since the coaches and the carriers’ carts and the long-distance 
wagons have been driven from them. There is now coming in a 
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revival of the road of which even yet: few of the public have any 
conception, and the traffic wiil soon be as great as it was in olden 
days, if not greater. It will, I doubt not, be made plain at this 
Conference that highly efficient roads can be made without an 
overhead expense much exceeding or possibly exceeding at all the 
present cost. The initial cost being somewhat in excess of that 
of making a mud-bound road is the only difficulty. But practical 
people wHI easily overcome objection on this ground, when thej' 
are satisfied that the difficulty of making a sound and serviceable 
road for m'odern traffic is not insuperable at reasonable cost, 
particularly if the cost of upkeep is less, and so the original 
additional expense is recouped. 

A very simple and decisive demonstration could be made to 
settle the question whether it is horse traffic that acts primarily 
and directly in disintegrating the highw.ays. Let a short loop be 
made at a convenient place, where the road is frequented by 
horse and autocar traffic. Let both sides of the loop be laid 
down exactly in the same way, and direct each class of vehicle 
to use one side of the loop onl}'. I can say from my own 
experience that the result is certain. Where I live in summer 
there are two avenues. On one there is practically no horse 
traffic, and the autocar tracks are smooth and free from 
holes. On the other there is daily horse traffic — railway and 
tradesmen’s carts, etc. On that avenue holes are constantly 
forming, and have to be filled up. One can watch from day to 
day the formation of these holes by the picking and crushing 
•action of the horseshoes and narrow metal tj'rcs. 

I apologise as an amateur for saying a word at a technical 
conference. But the experiences of a user are sometimes helpful 
to the manufacturers, and I will express the hope that tJiis 
Conference will be fruitful in results for the benefit of the rapidly 
increasing community to whom good lasting roads are a necessity 
of life. 

PAPER 20 ; BY THE RIGHT HON. LORO LEIGH, WARWICKSHIRE 

COUNTY COUNCIL. 

T/ic Treatment of the Grass Sides of Roads. 

Owing, perhaps, partly to the fact that riding as a means of 
travelling from one place to another is no longer inade use of, the 
grass sides of the roads, called technically, I believe, the pads, 
are often not treated in the way they should be. Far too frequently 
the road scrapings and cuttings, instead of being carted away, are 
heaped up on the grass sides and there left. Eventually grass 
grows up and covers them, and the heap.s become permanent 
eyesores and obstructions. 

Then, again, the drainage of the roads is carried to an excess. 
An altogether unnecessary number of gutters are cut in the sides 
•of the roads. Often they are as near together as every 6 ft. or so, 
and that on both sides of the road, greatly spoiling the grass sides 
for riding purposes ; and surely those who ride should be considered 
as much as are those who walk and those who drive. ^Drain 
gutters should be cut on one side of the road only, or if in any 
special cases it should be considered advisable to cut gutters on 
both sides, then covered-in drain pipes should be used, at all 
events on one side of the road. An objection has been made to 
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-the use of drain pipes on account of the expense it ehtails, Ijut if 
only that number of gfutters were cut that are absolutely necessary, 
instead of their being cut in the present indiscriminate manner, 
■the expense would be probably very little, if at all, greater than 
it is now. 

Another most objectionable feature in the treatment of the 
■grass sides is the abstracting from them of earth, for the mistaken 
object of scattering it over newly-made roads as a so-called 
binding, preparatory to watering and rolling. Abstracting earth 
in this manner is, I believe, absolutely illegal, and should most 
oertainly be stopped. In the case of a newly-repaired road near 
Kenilworth, holes 3 ft. deep or more were cut in the grass ^des 
•of the road for the purpose of abstracting earth. Earth has really 
no binding property whatever ; it does no good ; it does harm 
• only. The usual course pursued by road surveyors is to lay down 
earth, then water it, and then roll it. One of two things then 
Thappens — either the earth remains near the surface to help to 
»ibrm eventually the dust thab is so much complained of, or else 
■-the earth and water sink down and work under the freshly laid 
•down stones, and then, Ihe heavier the roller employed the more 
•does it cause the road to bulge up at the sides. Macadam never 
lused earth as a binding, and his rule, be it remarked, was not to 
day down any stone that would not pass through a a-in. mesh. 
JNow stones are often laid down two and three times that size. 

PAPER 21 : BV THE REV. CANON RAWNSLEY. 

Higlmay Vaitdalism. 

In Punch of March lyth, among some necessary corrections in 
Johnson’s dictionary, occurred the following : 

“ Highway. — ^A track maintained at the public charges for the 
•use of mechanically propelled vehicles. A track for the use of 
.all (obsolete.)” 

It is because one feels that there is a risk of forgetting that the 
•highways are for all classes of people, and that only one class is 
being largely catered for, that one ventures to bring before this 
.assembly some thoughts upon the need of conserving in the best 
•interests of the general public the beauty of our highways. 

No one can object to improvement in the surface of the roads. 
Jn the long run it will be found to be an economy for all. The 
•wear and tear of horse-flesh and the wear and tear of harness, as 
well as the wear and tear of motor tyres, are sensibly diminished 
’•by a good surface, but there can be no doubt that there has been 
a tendency amongst some highway authorities, by pres.sure 
ipossibly put upon them by owners of motor-cars, to forget tliat 
the motor gentry are not the only people to be considered 

The consequence has been a determination, whenever possible, 
to take a bend off the road ; and again, when a bridge of the old 
picturesque humpback type is said to need widening, or to have 
developed cracks in its masonry owing to motor traflic and the 
traction engine, the highway surveyors, not content with con- 
demning the bridge, have at once proposed the building of a 
bridge with no line of beauty in it at all, as straight-backed as a 
•railway viaduct. 

The idea of suggesting that motors approaching a bridge of 
dhis type should slow up does not appear to ha\ c entered their 
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heads. What the motor people demand is a straight run through 
at undiminished speed. A time may come when roads of this 
straight-run-through type may be necessary, and motors will be 
rigidly confined to them, but those of us who know the weariness 
and dreariness of some of the Italian roads, especially the roads 
through the level plains, and those of us who know the compara- 
tive want of interest of some of our English roads that follow the 
lines of the roads of the Roman occupation, must feel that, except 
for the man in the motor, these highways have no joy and little 
poetiy. 

As regards the bridges we are, I think, without excuse for this • 
rebuilding of them to motor pattern. Many of them, especially in. 
the North Country that I know best, are bridges that in the 
fifteenth century simply carried the mule packs. Later the carrier’s 
wagon came in, and the packman’s bridge had a stitch added to 
it, and it became a bridge for vehicular use. Later the coach 
traffic insisted that the bridge should be widened yet more, but the 
old bridge kept its curve and span, and if to-day, under the 
exigencies of new traffic, more swift and heavier, some of these 
old bridges show signs of shaking, it is quite clear if the “grouting 
machine ” is brought into operation under expert advice, a large 
number of these bridges can be made monolithic in strength at one- 
third of the cost of building a new one. 

I spoke just now of the poetry of the road. .No one who com- 
pares our English roadwa3's with the Continental ones, or with 
the roads in America, knows how much of the real refreshment of 
soul and bod}' is given to the nation by the beauty of our roadside 
trees and roadside wastes. 

The people who can best appreciate these beauties are not the 
road-hogs of our time. They are the people who ride, drive, or 
walk, and it seems to me little less than a scandal that in our 
administration of the highwaj's we should have given so much 
attention to the roadway surface as almost to forget that the roads 
exist not only for swift passage, but for enjoyment and for thought. 

There can be no question that the protest raised^ lately in the- 
Northern Press by the Earl of Carlisle against indiscriminate tree- 
lopping by the county highway authority is a timely one. Those 
who are lovers of the countryside, and who realise that our high- 
ways and bywaj’s are not only meant for wheel traffic but for the 
wayfarer also, and those of us w'ho remember that the public more 
and more are driven from footpaths by the owners of private 
property on to the main road, feel deeply that a grave responsi- 
bility rests upon the keepers of our roads to conserve not only the 
metal covering of them, but the beauty and the charm of their 
surroundings. 

As matters are now, from time to time the orders go forth fromi 
the authority to all owners of adjacent property to the highways - 
to lop their trees, with threats of proceedings if the peremptory 
orders of the county official are not carried out. And the 
ordinary owner, who objects, is not aware that these peremptory 
orders can only be carried out at the discretion of the justice, after 
due notice given, and after a proper hearing of the case. 

Side by side with the peremptorj' order there generally comes a. 
suggestion that, if the owner does not care to lop his trees himself, 
the highway authority will do it for him, and the result is often 
acquiescence in this latter arrangement. The task thus falls into 
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the hands of roadmen who neither by training* or practice are 
skilled woodmen^ and who simply obey the dictation of the- 
surveyor, whose chief concern is the seeing that his road surfaces 
shall be exposed as much as possible to sun and wind. 

1 have seen these men at work, watched them, instead of sawing 
from underneath, sawing from above, so that the bough as it fell 
tore a large piece of the lower side away with it. I have noticed 
that, instead of trimming off these mutilated branch stems close to 
the trunk, they have been left to stand out, untidy snags, all down 
the side of the tree near the road. 

No one in his senses can object to the cutting away of boughs 
that in any way interfere with passing traffic, and, at the corner of 
the highways that meet, it is .reasonable that hedges should be 
lowered in order to enable people to see approaching vehicles, 
but everybody in his senses will realise that men who use the roads 
are beings that have ej'es to see and hearts to feel, and that more 
and more the people are becoming educated to a sense of the love 
of the beautiful, which is ministered to by, and finds delight in 
roadside loveliness, and which is distressed and unhelped by road> 
side ugliness. A tree properly treated may have its necessary 
boughs lopped and yet the balance of the tree may be preserved. 
To a lover of trees nothing can be so distressful as a tree whose 
balance has been destroyed. 

It may be true that to keep roads in perfect order for motor 
traffic the fewer trees and the less hedge on either side the road 
the better. But I have heard that there is such a thing as too- 
much exposure to sun and wind for road surface. That it has 
been found, in fact, in France and in Italy that the shade of trees 
has had to be encouraged to prevent an over-dryness of the surface 
of the road. On the other hand, I have heard it argued that people- 
who ride in motorcars sit low, and are, therefore, unable to see the- 
country, and the hedges are to be cut down for their convenience. 
My answer to this is, that the motorist goes at such a pace that he 
neither cares nor sees, and that the ordinary carriage person, or 
horseman, or pedestrian has a right to be considered. Highways- 
belong to them quite as much as they do to the motorist, and to 
take away from this section of the public the chief joy of the high- 
way is as cruel as it is unjustifiable. 

If all owners of wayside property would follow Lord Carlisle’s 
example and go and examine the work of destruction done by the 
roadman tree-lopper, they Avould probably find, in nine cases out 
of ten, that there had been no discrimination used, that all the- 
trees had been dealt with in the same manner, no matter of what 
kind they were, and that the scenic effect of this indiscriminate 
• tree-^cutting had been absolutely disregarded. 

Lord Carlisle tells us that he found where the notice of the- 
county surveyor had been obeyed “every roadside tree, whether- 
single or in avenue, had been shaved perpendicularly on the side 
toward the road, or had been cut off if the trunk sloped in the 
direction of the road. It would have been better,” he says, “had 
they been cut down at once. A gentleman shaved on one side of 
his head and face, and with one leg and arm removed, would 
appear symmetrical compared with these victims of administrative- 
activity.” 

Our quarrel is not only with county authorities. The- 
district highway custodians are quite as much to blame. On& 
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passes up b 3 '-roads unfrcquenlcd by molor traffic, and seldom used 
■except b}' n marlcct cart ; one finds just tlie same indiscriminate 
tree-lopping', just the same carelessness of conserving' the beauty 
of the roadside. 

But the process of " uglifj'ing ” the couiitr\'sidc which is the 
most reprehensible, is the process of wliatis called cleaning up the 
roadside waste. Our highwaj's and bywaj's .alike ten ye.'irs ago 
were filled with delightful flowering plants. The wild rose and 
the honcfj'sucklc r.an'riot, the broom and the gorsc were golden, 
and the tliorn bushes foamed with their snowj' fr.'igrancc above 
the roadside w.astc; here and there in the hedgerows the row.ansand 
the ash shoots and osier wands stood up in beauty against the 
disUant blue, and foxgloves and campions were seen beneath. 

None of these could be said to interfere with the .sun and wind 
upon (he road surfaces, for often between (he hedgerows and the 
metal surface there l.ny a considemblc stretch of turf. But the 
official word goes forth that the roadside wtislcs arc to be cleaned 
up, and the roadmen, to whom alf this roadside bcautj' of tangled 
undergrowth and glorious flower life and beauty of tree shoot is 
mcjininglcss and mere rubbish, goes to work, and the road once so 
full of joj* becomes a barren w.astc, the bird and flower lover is 
cheated of his gladness, and the peculiar bcautj' of the English 
w.ayside passes aw.aj* without protest for a generation. 

One caiuiot help thinking that (his robbery of the British 
public’s roadwaj' pleasure by well-meaning officialism is as short- 
sighted and stupid as it is distrc.ssful. Farmers arc ever}* yc.ar 
complaining loudet of the fact that their pasture J.-uids on either 
side the road are diminished in v.nluc and made positively Imrmfiil 
to their feeding cattle by the dust that is c.'ist upon them by motor 
traffic. The cleaning up of our roadside wastes and tlie 
indiscriminate and merciless cutting down of roadside hedges 
means the doing away of the only screen that existed between the 
roadside and their meadow grass. 

The inhabitants of many parts of our island depend upon 
the nttr.'ictions of the scenery and its natural beauty for their very 
existence. We cannot h.'ivc tourists coming to spend their money 
in the holiday .se.nson in the more beautiful rur.-il parts of England 
unless we safcg'uard the picturcsqucncss of those purls and the 
wild-flower and tree life for their enjoyment. Several County 
Councils have passed by-laws for the protection of wild pjants, 
which have, we arc a.s.surcd, proved already most beneficial in 
protecting wild-flower life on the highways. Why should not 
other County Councils follow a good example ? On pr-aclical 
grounds let us conserve the poetry of the road. 

There is one olhci matter to which oiir county highw.ay 
.authorities maj* well luavc their attention called if we wish to con- 
serve the restfulncss and the beauty of our highwaj’s. 1 
the unsightlj’ advert isoment boards and signs which pushful hotel 
keepers, or ambitious vendors of patent medicines, or the cnthusi- 
astic makers of motor tyros arc always anxious to decorate our 
roadsides with, just in the most conspicuous places, and in the 
places where they will do most harm to the surrounding scene. 

1 would urge th.H the highway .'iiithoritics. who are ^the 
guardians of our roads, should feel it their plain duty to put into 
force in their area the powers that a late Act has conferred upon 
them of scheduling their roads, or a whole district of peculiar 
icauty through which their roads pciss, ns p]nce.$ wlicr® tbc.se 
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-advei-tisement boards within a certain distance of the road are 
absolutely illegfal. No time should be lost in getting county by- 
laws passed against this advertisenaent peril, Already Westmoi'- 
Jand* ** has done so ; I trust other counties famed for the beauty of 
their scenery and delight of their roads will follow a good example. 

But unless public opinion can be roused to a sense of this need- 
.iess destruction of wayside amenity there will pass away from our 
.land one of the chief delights of those who use our roads, and tKe 
.poetry and pleasure of a country walk will largely cease to be. 


TPAPER 22 : BY WILLIAM IIARPUR, M.INST.C.E,, F.S.I., PAST PRESI- 
DENT AND MEMBER OF COUNCIL OF THE INCORPORATED 
ASSOCIATION OF MUNICIPAL AND COUNTY ENGINEERS, 
CITY ENGINEER AND SURVEYOR OF CARDIFF. 

IVidth of Roads and Provision of Foolpaths. 

The subject which the writer has to deal with does not embrace 
forms of road or details of construction, but it is inevitable that the 
•question at least of the form or contour of the surface must, to 
5omc extent, be referred to in dealing with a topic such as that 
under consideration, and the writer, while avoiding as far as 
possible intruding upon other subjects, hopes to be excused if his 
observations seem to trench upon the range of other writers' 
•papers. 

In deciding upon the question of width of roads .and provision 
-of footpaths, it is necessary to take into consideration the character 
■•and degree of traffic to be provided for, not only in the immediate 
future, but by forecasting as far as possible the traffic likely to 
arise in future generations. 

The revolution in public road traffic during the past few years 
by the introduction of road locomotives, mechanically-driven 
•carriages, electric street tramways, and light railwaj-^s, has called 
for immediate changes in the matter of road construction, and 
particularly in the direction of the subject of this paper. 

While, until a few years ago, country roads were safe for the 
pedestrian without the provision of footpaths, and the main road 
authorities considered it no part of their duty to make any such 
provision, things have so changed that few roads are now s.afe to 
the pedestrian, and the necessity of providing footpaths is a 


* The following by-laws for prevcnling the exhibition of advcilisemcnU disfiguring 
the natural beauty of a landscape have been adopted by the Westmorland (Jouniy 
■Council ; 

“ I. No acbrcrtiscmcnt shall in any of the districts hcrcinurter specified be exhibited 
in any place visible from an\ liighway or public [xilh on ,any hoarding, stand, or 
oUicr erection, so placed as to disfigure the nalur.il beauty of any landscape. The 
.districts to which this by-law .shall apply are ; 

“(tf) In the Lake District. — The parishes of Barton, Martindale, Ilarlsop and 
Paltcrdale, Grasmere, Langdale, Rydal, and Loughrigg, Atnblesidc, 
Troutbcck, Windermere, and Undcrmillhcck. 

**(3) In the neighbourhood of Morecambe Bay. — The parishes of Arnsidc, 
Bccthnm, llavcrbrack, Heversham, Levens, and Wilberslack. 

** 2 . Nothing in these by-laws shall apply to any hoarding or similar structure in use 
.for advertising purposes at the dale of the confirmation ot the.se by-law.s, or to any 
advertisement exhibited at such date, or a period of five years from that date ; but nt 
the expiration of such period the by-laws shall apply to any such hoarding or 
structure or advertisement as if the same were to be first erectea, used, ot exhibited 
subsequently to such period, and ns if the person using the hoarding or structure 
•were the person intending to erect or use the boarding or structure. 
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nnturni sequence to recent legishition wliicJj snnctioiicd the- 
runningf of mcchanically-drivcn vehicles at hiffh speeds on the- 
public roads of the Icing^dom. 

In considering the question of width of public roads it is 
necessary to ignore the rules laid down in the Model By-laws of 
the Local Govcrninenl Board, which seem to have been framed for 
the purpose of providing the minimum amount of air space required* 
about buildings, and without consideration of the necessary' pro- 
vision for street trafllc, and the multifarious purposes to which 
our highways arc put in the interests of the general public : 
including underground — the necessary public sewers and drains, 
water and gas mains and pipes, electric lighting and power con- 
duits, telegraph and telephone cables ; and above ground — street 
tramways and light railways, street lamp posts, finger posts, 
tramway poles, and other ever-increasing commodities necessary 
for the public good, and as the necessities for these ever-increasing 
demands arise greater widths of roads and footpaths will inevitably 
be required. 

The writer has heard it said that the Model By-laws, W’hich 
provide for a minimum ft. width of street, is the provision- 
necessary in a countr)’ — or small or sparsely populated — area, and 
that to provide wider streets for such a district is unnecessary, 
and would be a waste of land. Such an cxclam.'ition is most 
faliacious, for every Ijirgo town commences its career in a small 
village or town, ami it is from .•small beginnings that the large- 
towns arise. It is impossible almost to foresee whether a small- 
town may or may not, in the course of linte, grow into si 
large town or city, hence the necessity in commencing the 
lay-out of the smallest town or city upon broad lines, having 
in view its possible development into a great populated area, 
for, in a country district, at the commencement of the creation 
of a town, land is plentiful and cheap, and it is no hardship- 
to the landowner in requiring him, as his land develops from- 
agricultural to building land, to provide for wider streets and the 
exigencies of irafiic which may arise thcre.'iftcr. Even assuming 
that a country district never did develop into anything more 
than a village, what could one im.ngine more bc.autiful than- 
the setting back of the dwellings and other buildings on either 
side of a broad road, which need not necessarily at the time 
be extravagantly laid out by the construction of a roadway as for 
a first-class street of the heaviest trafiic, but where the carriage 
road may, for the lime being, be constructed wide enough for 
two lines of vehicles, with at least one footpath, and ample grass ' 
verges on either side, leaving provision for the subsequent 
construction of .n road along the main artery of the town as for 
Class '• A " suggested hereafter, and if the village never developed 
beyond that stage what beauty would be added to it without the 
incurrence of any extravagant expenditure. 

Other roads should be simil.arly provided during the develop- 
ment of a village into a town, of Class *' R” or “ C," so that its 
growth might b.: designed upon proper lines for future expansion. 

If Councils would consider the question of building development 
along the main roads of the country in this light, and ensure 
proper provision for possible future contingencies, the writer docs 
not think there would be much difficulty in obtaining the necessary 
land free of cost, so as to make proper provision for the time to- 
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come, cspeciall}' from the large and wealthy landowners of the 
country, who generally look upon a scheme of this sort with 
favour, and are mostly willing to help such proposals forward. It 
should, however, be within the legal right of road authorities, 
where landowners are not prepared to meet these requirements, 
to insist upon such provision as the writer suggests, particularly 
as in country districts, as previously stated, land is of comparatively 
small value, and therefore provision should be made at the com- 
mencement for wide roads without stint, so that a proper beginning 
will have been made for the growing up of populous centres and 
the necessity of purchasing properties and buildings at fabulous 
cost would in after years be avoided. 

In considci ing- such a subject as that under review, it must be 
regarded from the standpoint of the future, without thought of the 
past or present, as it Avould be useless to consider the width of 
roads and provision of footpaths in districts already populated, and 
it is from the future standpoint, and that standpoint .alone, that the 
writer has considered this question. 

In deciding upon the width of roads and provision of footpaths, 
one necessarily must treat the question from the standpoint as to 
'ivhat traffic, so far as can possibly be conceived, is likely to arise 
upon the roads to be laid out. It is not necessary that nil roads 
. and footpaths should be of the same dimensions. 

It has been advocated by some that there should be more than 
one road, or that certain roads should be divided into sections 
for difTereul classes of traffic. "I'lie wri(cr, however, is of 
opinion that there should be but one road for all kinds of 
traffic, provided it is of sufficient dimensions to meet the require- 
ments, always excepting street tramways and light railways, which 
will be referred to hereafter, and which should not be constructed, 
except where inevitable, upon the roads available for other kinds 
of traffic, especially in these days of heav}' mechanically-propelled 
and fast motor vehicles. 

The writer considers that there should he at least four classes of 
roads. Class “ A ” providing for a roadway, 36 ft. wide, for four 
lines of vehicles, with a space on either side thereof for a street 
tramway or light railway 10 ft. in width, and beyond that on either 
side a footpath of 12 ft. in width, .and that in building operations 
along the main roads of the country these should be the minimum 
dimensions to be looked for in the future. 

One of the reasons why the writer advocates this form of 
construction is that upon street tramways and light railways the 
vehicles cannot diverge from the lines of rails laid down like other 
vehicles, and cannot adapt themselves to other general traffic 
conditions ; besides, the cars are large and bulky, and more or less 
obstructive to the general traffic of the road. For that reason tram- 
ways should be laid down, except at street crossings and such 
other inevitable places, upon the outer or kerb side of the elevated 
footpath, and free from the line of other vehicular tnaffic. Another 
reason why the writer suggests this position for tramways (see 
Diagram “A”) is that it would enable the tramway, or light 
railway, to be constructed upon a dry ballast foundation and 
wooden sleepers, similar to the foundations of a railway, at a 
much less cost than is now possible, it would reduce the 
expenditure on construction and maintenance of the tramway 
system to a minimum, and result in the construction of many 
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unclertalctn"s of the kind in places where the present costly method" 
is prohibitive. 

Class “ H ” Would be for the same class of traflic as Class “ A,”' 
omitting;- the provision for tramways where they will not be 
rcciuired, but consistin**- of a carriaf^eway 36 ft. in width for four 
lines of vehicles, with footwaj-s of 12 ft, in width on either’ 
side. Other roads of even fjroatcr dimensions may be necessary 
hi places where it can be foreseen that great cities and manU' 
facturing’ areas arc likely to g^row up ; such wider roads should be 
contemplated particularly in the neighbourhood of docks, 
harbours, ^ manufactories, railway goods depots, etc., where 
traflic is likely to be very heavy, requiring grcjitcr provision up 
to five or six^ lines of vehicles, while in such places whore the 
vehicular traflic would be liket}* to prcilominatc a lesser width of 
footpath than 12 ft, may he permissible. On the other hand, in- 
shopping centres, approaches to railway passenger stations, and 
places of public ro.sort, where the foot tnillic is likely to predomi- 
nate, greater widtii of footways than those suggested would be 
a wise provision ; but in matters of such details it is impossible 
to foresee^ requirements far enough ahead, and therefore if 
provision is made, as has been previously suggested, upon alb 
main ro.'uls of the country for roads of Class “ .A," with proper 
thought and consideration in future planning, a good beginning 
will have been made upon sound lines for developments which 
rnay follow, when circumstances must dictate as to .such niodiflcn' 
tions as may appear desirable. 

Class “C_” provides for a roadway, 37 ft. in width, for three- 
linos of vehicles, leaving ample space for the regular traflic, con- 
sisting of one line of vehicles going in each direction and room for 
passing, with the provision of a footpath on either side thereof,, 
eaclf 7 ft. «*fcle. 

For rural disjtricts where there is little prospect of an urban 
population or nnytliing beyond purely rural traflic arising, there 
should be a roadway suflicicntly wide for two lines of vehicles (iS ft, 
in width^, with one footway of 7 ft. (see Diagram *' D ”), always- 
bearing in mind that upon the least sign of the development of any 
rural area into an urban district through the -sinking of coal mines,, 
or the construction of docks, harbours, manufactories, or works, 
and before buildings are erected, provision should be made for the- 
widening and reconstructing of the roads in the neighbourhood of 
the class necessary to meet the exigencies of the casc._ 

In rural districts where urban conditions are not likely to arise- 
but where light railways are to be constructed, a roadway of 
Class “ E ” — which Is a modification of Class “D" with a light 
railway atong.sidc — is to be recommended. The light raihvay, 
instead of being constructed on the road surface, should be laid to- 
one side as shown on Diagram “ E," the roadway and footpaths- 
being of the same widths as recommended for Class “ D.” 

The writer submits the suggestion that all developments in the 
width of roads and the provision of footpaths in the future should 
be on the lines indicated, and every effort should be made forthwith* 
to provide for some such accommodation, particularly upon the 
main roads of the country in the districts which are developing into 
populated areas, and unless this is done discredit must in j'ears to 
come fall upon the present generation and those now responsible: 
for the provision and upkeep of the roads of the kingdom. 
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PAPER 23 : BY WALTER J. FLETCHER, M.INST.C.E., F.RJ.B.A., 
COUNTY SURVEYOR OF DORSET. 

Width of Roads and Provision of Footpaths, 

In penning* these few lines at the invitation of the Committee^ 
for the purpose of introducing* these subjects to the Conference, 
the writer wishes it to be understood that his remarks apply 
principally to rural main roads, which, in his opinion, are the- 
roads mostly concerned in these matters. 

The advantages of sufficiently wide roads in these days of 
rapidly moving traffic must be apparent to everyone, and more 
especially so when the enormous increase in the number, as well 
as the varied description and character, of vehicles using the roads 
at the present time, is taken into account. 

At the Paris International Congress it was agreed that the- 
width of roads for vehicular traffic should not be less than 
6 metres, or 19 ft. 8 in., and there is no doubt everyone 
will fall in with this ; but in many cases on purely rural main- 
roads it would be impossible to obtain even such a reasonable 
width as this, without carr3’ing out works which would entail the 
outlay of very large sums of money, which under existing 
conditions would have to be provided out of the county- 
rates. 

By the General Turnpike Act all new lengths of road were to- 
be set out 60 ft. in width, although, of course, this did not apply 
to cases where existing highways were adopted and taken over 
by turnpike trusts, and the widths of which were already defined. 

After the introduction of railways, and the consequent gradual) 
extinction of stage coaches, etc., the turnpike roads began to be- 
less used, and for reasons of economy the metalled surfaces were 
little by little reduced in width. During recent years, owing to- 
the great increase in motor traffic, and the necessity that has- . 
arisen for wider roads, the original width has been as far as- 
possible restored. 

Owing to the passing of the Highways and Locomotives- 
(Amendment) Act, by which “main roads ” were first called into 
existence, many roads were, under Section 15 of that Act, declared 
“main roads” which are very much below the suggested mini- 
mum width of 20 ft. The writer has in his mind one striking 
example of such a road in his own county, which has a length of 
about 12 miles, with only an average width of 14 ft. (and in places- 
only 12 ft.), which connects five or six important villages with the 
market town, the widening of which would involve the expenditure- 
of a large sum of money, as for a great part of its length the road 
Kes between high banks, and in the village streets the houses abut 
closely on the road, making any widening impossible without- 
rebuilding the houses, etc. 

- No opportunity should, however, be lost of improving the- 
widths of all narrow rural main roads by piping and filling in 
the side ditches, and filling up and widening out the quarters of~ 
the roads wherever possible. 

Footpaths. 

With regard to the provision of footways, these are more than- 
ever necessary in the present day, owing to the increased number 
of motorcars and motor lorries, etc., that now travel on the-- 
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roads ; especially are they required through villages and on roads 
connecting villages with the towns. 

In recent years it has been the practice in the county the writer 
is connected with to require the contribution of a moiety of the 
entire cost of constructing any new footway on any rural or urban 
main road from those living in the locality who will chiefly benefit 
by it, which has answered so far very well. 


DISCUSSION. 


Mr. B. K. Finnemore (Indian Public Works Department) 
remarked that after the Road Congress which was held in 
Paris in October last, through the kindness of several county, 
municipal, and other engineers in charge of roads in this 
country, he went over some hundreds of miles of roads with 
a view to gaining some up-to-date information regarding 
road maintenance. He was much struck with the general 
excellence of the surface of these roads, and from what he saw 
of the main county roads then and seven years before he 
should say they were now in distinctly better order than they 
formerly were. This improvement, as was to be e.vpected in 
view of the increased traffic on them, had only been effected 
by a large increase in expenditure, and the problem now to be 
faced was how to keep them in their present condition without 
any future increase or with a reduced expenditure. He found 
many miles of the roads -which had been surfaced with good 
granite and basalt metal in almost perfect order, and where 
such surfaces had been tar painted or sprayed an efficient 
remedy for the dust nuisance as well as a preservative of the 
surface productive of economy in maintenance appeared to 
have been found. This held good until the winter came, with 
frosts and long periods of wet and dull weather. This in 
some situations destroj^ed the tar rapidly, and for some 
‘months the tar-treated surface seemed little better than that 
not treated, and a fresh coating of tar became necessary as 
soon as drier weather came. The tar-surface treatment of the 
softer stones was much less efficacious, the tar surface coming 
off a limestone road in large flakes under traffic very quickly. 
Of the various materials laid wth a bituminous binder, tarmac 
or tar-treated slag appeared the most generally successful 
under moderately heavy traffic, and he was very much struck 
in -wet weather with the very clean road this gave, when an 
ordinary macadam or even tar-sprayed macadam road was 
very muddy. He also noticed the very smooth surface it gave 
apparently from the time it ^vas put down until worn right 
through. He noticed that Mr. Carpenter in his paper stated 
he considered tarmac the best of the materials of this nature 
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he had used. It would be interesting to know the traffic 
expressed, as suggested by Mr. Brodie in his paper, in tonnage 
per yard of width of the roads on which Mr. Carpenter had 
found tarmac so successful. He had seen some excellent tar 
macadam and some miserable failures. This pointed, he 
thought, to the urgent necessity for the standardisation of 
materials so strongly advocated by Mr. Brodie at the Paris 
Congress. The excellent results which he saw obtained by 
Mr. Brodie sCt Liverpool showed that it was possible to obtain: 
a bituminous binder which was entirely satisfactory, even with 
the hardest granite, and it was in this direction he thought 
that they must look for a solution of the problem before them, 
and he would look with much interest for the results of the 
further experiments which Mr. Brodie had been making, 
Mr. Carpenter in his paper had suggested that on roads used 
by constant locomotive traffic the size of the road metal 
should be increased to in. or 3 in. This he must deprecate. 
He had found that with trap, an exceedingly tough and hard 
basalt which they used largel}' for road metal in Bengal, it 
was not possible to obtain a smooth surface if the metal 
exceeded even in. gauge, and with really good tough stone 
— and he thought none other should be used on roads sub- 
jected to heavy traffic — any metal larger than this should be 
excluded from the upper layer. It would be a retrograde step 
to recommend an increase in the size to which the stone 
should be broken. Regarding foundations, the amount of 
elasticity to be provided was, he thought, a question needing 
careful consideration. It was quite possible to have a road 
foundation too unyielding. To take an extreme case, he had 
always found a metalled surface laid direct on a hard rock 
, cutting exceedingly hard to maintain. On the other hand, 
he believed some excellent results had been attained by the 
Trinidad Asphalte Company, where they had used a bitu- 
minous binder below their asphalt instead of the usual cement 
' concrete. Before he sat down he wished to thank the road 
engineers in this country who had so kindly given him so 
much valuable information, which he trusted might tend to the 
improvement of their roads in India. 

Mr. Gullan (Belfast) said they found in the city with which 
he was connected that one of the things they were faced with 
was how to deal with the heavy traffic that was rapidly 
developing in motor and lighter traffic. They found, that the 
present structure of roads was absolutely unsuitable, more 
particularly as regarded the foundations, which possibly 10 
or 15 years ago were quite able to support the traffic of those 
days, but were now entirely unable to withstand the heavier 
weight. In a road which cost anything up to is. a yard or 
over, the question arose whether the structure should be 
entirely altered if it was a macadam road at the present time. 
Mr. Stilgoe in his paper went fully into that point, and he 
(the speaker) thought it was a most important one, particularly 
in relation to macadam. If a road cost over is. a yard, he 
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thought it was advisable to consider its conversion into a road 
of a more permanent form. 

Colonel Crompton, speaking upon Mr. Blair’s paper (see 
p. 5), said the author conveyed the idea that yellow deal wore 
better than hard wood blocks in London. This might be true 
at St. Pancras — the instance quoted — ^but it did not apply to 
other parts of London. The late surveyor of Kingston — his 
own parish — held strong views on that subject, and he knew 
that his soft wood paving maintained itself in perfect condition 
much longer than hard -wood, though he had not the exact 
figures. He thought there should be a contradiction of the 
statement about the greasy condition of tar macadam. It 
might be true if tar u'as used in certain forms, and if certain 
stone was used, but as a general statement it was not accurate, 
and ought to be contradicted. He made the statement with 
considerable confidence that, if properly treated, tar macadam 
did not become objectionable either in wet or dr5f weather. 
This was the experience of a large number of road authorities, 
and the result of his personal observation. 

Mr. Willis (Chiswick) thought they ought to thank Mr. 
Blair for the useful table he had drawn up with respect to the 
durabilitj'’ of different classes of pavement, and the usefulness 
of such a compilation might be very much increased if engineers 
as a body provided them vsnth similar information with respect 
to places where the traffic was considerable. He (the speaker) 
had one of the principal roads out of London in his care, on 
which, unfortunatel)', there was a tramway very much used. 
Both hard wood and soft wood were laid down. As was known 
to the engineer, there was always trouble with hard wood 
blocks, and occasionally with soft wood. Hard wood ^vas con- 
tinually wearing into holes. It would be advantageous for 
engineers to know the number of times it became necessary 
to dress tar macadam. He had an excellent road las't year 
under very heavy traffic, and he found it necessary to re-dress 
it this 3'ear. It would be helpful if they were supplied with 
some data on that particular matter. 

Mr. Harrison (Southwark) said he had had a considerable 
experience in hard wood and a certain amount in soft wood. 
Each wood was put down in the place most suitable for it, and 
he quite agreed w’ith Mr. Blair as to the wear of soft wood 
under certain conditions. In a street with heavy traffic Md a 
tramwa}' soft wood would not stand so well as bard, for if the 
traffic went for the most part in a certain line the wear was 
shown in soft wood much more than in hard. In one case, in 
the Borough High-street, soft wood was laid for five years, but 
they had hard wood in places where t^am^vays were running 
which had been laid for i 6 years. His view was that they 
must select suitable places for each wood. With respect to 
tar paving, his feeling was that they must get something better 
than ordinary tar. They must go more in the direction of a 
bituminous substance. What they wanted above all was a 
system of standardisation. 
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Mr. Brodie said his friend Mr. Blair had given a table 
-showing the life and wear of different classes of roads in his 
district, and that raised a point which he should like to 
mention. There were three or four papers before the Con- 
ference dealing with the question of traffic, and each of the 
-authors dealt with the matter from a different point of view, 
using a different standard. He had been doing his best to 
•compare the results obtained in the papers, but he found from 
^ the information given that it was practically impossible to get 
a comparison between the results. In the circumstances he 
•should like to suggest for the consideration of the Conference 
that they should settle on one form of traffic return, and ask 
the gentlemen before the completion of the session to rearrange 
their papers, if they would be good enough to dp this, and give 
:Tesults on one basis that might be compared. In his paper 
-he had reduced the standard to the tonnage per yard of 
width per street per annum. This appeared to him a most 
reasonable basis for comparison, because most of them were 
interested in the cost of street or road surfaces per annum. 
He had, therefore, turned all his returns into tonnage, as he 
had stated. Mr. Stilgoe, he noticed, dealt with it at per yard 
per width per day. Engineers might settle which of the 
standards were to be accepted, and he should like to see the 
\matter settled, so that they might understand what they were 
'driving at. Mr. Blair stated that in normal conditions the 
'Cross-Kdl on a granite-paved road was fixed at i in 30 to i in 
36. He (the speaker) did not quite agree. He found at 
Liverpool that i in 30 to i in 36 was too steep for heavy traffic. 
His practice was i in 48 to i in 68, and even with the former 
he thought they would find a tendency for the traffic to slide 
-down to the channel. 

Mr. Wakelam remarked that Mr. Blair’s experiences with 
respect to soft wood and in connection with wood paving 
generally were very different to his own. On the Acton road, 
-one of the heaviest out of London, they had a soft wood 
-paving road between 12 and 13 years, and to-day there were 
practically two more years of life in it. On the same road, 
in the centre, there was a double line of tramways, and during 
-a period of 12 years the hard wood with which the tramway 
was laid had been relaid twice, so that his experience was 
.absolutely contrary to that of Mr. Blair’s. As to tar macadam 
and its greasiness, to which Colonel Crompton had alluded, 
his experience did not agree with that gentleman’s. They 
'laid down tar macadam, and found that the road foreman was 
■constantly called out of bed in the morning to sand the road 
for frost. After a dew a sort of film formed on the surface, 
and this also necessitated constant cleansing, and the com* 
plaints were such that they had to take the tar macadam 
away altogether. They had made several experiments in 
-connection with tar macadam, and in a good reach of road, 
vvith everything in its favour, it stood pretty well. At the 
.time those lengths of tar macadam were laid ne laid ordinary 

5 * 
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metal alongside of it, water bound, and this was standing equally^ 
well with the tar macadam. It appeared to him that from' 
the commercial point of view tar macadam was not ai 
great catch. 

Mr. Shrapnell Smith (Commercial Motor Users- 
Association) observed that under conditions of i in 30 a- 
van or ’bus could not be kept from sliding into the 
kerb. It was a serious thing from the user’s point of view* 
when the cross-fall was i in 30, or even steeper. They did * 
not want the traffic concentrated on one track or section of 
the road. As to tramcars in the centre of the road, they very 
much interfered with the haulage contractor and the user of 
heavy transport generally. 

Mr. Blair, in reply to the discussion, said the limit of is- 
as the cost of a macadam road was somewhat low- He had 
frequently heard of as., and there were not many towns where- 
it could be maintained at is. . As to Colonel Crompton’s 
criticism of his statement wth respect to the life of yellow 
deal, the case he mentioned was quite specific. It was a case- 
outside the West Strand post office, where 400 'buses stopped- 
per hour, and the life of 3'ellow deal there was practically only 
one 3^ear, while hard wood wore 2^ in. in three years. 
The life of wood depended upon the traffic, and it might 
be taken from seven under heavy, to 10, 11, and 
12 years under light traffic, or rubber-tj're traffic. Colonel 
Crompton, he noticed, did not agree with him as- 
to the tendency of tar macadam to become greasy. \Vell, 
he could only say that this W’as a matter of observation.. 
"Where tar macadam was continuous, with long lengths of 
road, it might be firm and free from that greasy influence 
which he had experienced in comparatively short lengths. He- 
agreed with Mr. Willis as to hard wood wearing into holes, 
and that it was that determined its life. They had a case of 
hard >vood laid down from 1893 to 1907, a period of 14 years.- 
The bulk of the blocks when removed were 4 in. in depth, but 
in between the deeper blocks there were holes which caused 
nasty bumps to traffic, and the road became so generally 
covered with holes that it was eventually decided to remove 
the wood. He quite agreed with Mr. Brodie’s suggestion as- 
to the desirability of fixing a standard of traffic. They must 
have a comparable basis, and he agreed that tons per yard of 
width was the best basis ; whether per annum or per day was. 
a matter open for discussion. He gave the number of 
vehicles as being better and more reliable to those who read 
the paper. He could quite easily reduce it to tons per 3'ard, 
because he had his census of vehicles taken with the weight, 
attached. He need not comment upon Mr. Brodie’s state- 
ment as to the cross-falls, as that to a large extent depended' 
upon the character of the traffic in the locality. He thought: 
that soft wood might run in many cases to 12 years. It -vyore 
remarkably smooth, even to only 1 in. thick, and it remained. 
moderately equal on the surface. 
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Mr. Goodwillie (St. Andrews), discussing Mr. F. G. 
•Carpenter’s paper (see p. 13), referred to the damage 
■done to roads by farmers carting potatoes and turnips. 
‘He had improved matters by getting farmers to lay down tan 
at the parts where they left the fields for the road, and he 
•thought there should be legislation to make something of the 
:kind compulsory. 

Mr. Whyatt (Grimsby) said the problem of road main- 
•tenance was a double one, as it affected County Councils with 
■roads having a vast traffic and a small rateable value and 
county boroughs with roads on which there was an enormous 
traffic. There was a difference in boroughs in the matter of 
■what the}^ could afford. In some small boroughs a penny rate 
■only produced ;fi,ooo, while in other boroughs the same sum 
•brought in from ;^3,ooo to ;^5,ooo. This of itself was a factor 
that accounted for the rapidity of change from one kind of 
•road to another. He thought they were all agreed that tar 
•macadam of some sort was the next stage after ordinary 
■watered macadam, and the question was how soon they could 
get it converted. He was allowed about ^^14,000 for highway 
■purposes, and he found that conversion would take fully nine 
-years, -which was far too long. 

The Chairman ; How many miles ? 

Mr. Whyatt : About 43 miles. To substitute tar macadam 
cn all their roads would entail an enormous expenditure. He 
did not know whether the matter was within the province of 
•this section, but he thought they might with advantage seek to 
fbring pressure to bear upon the Local Government Board. 

The ChairJian : Speak to the paper, if you please, now. 

Mr. Whyatt replied, with respect, that he thought he was 
speaking to the paper, which included the question of the sub- 
stitution of tar macadam for ordinary macadam. A shorter 
and simpler method of obtaining loans for resurfacing at six 
■or seven years’ repayment would help them considerably. 
Perhaps it might be suggested that the Local Government 
Board should formulate a scheme to reduce the period of 
obligation, and fix the price per square yard at which surveyors 
could make their estimates and carry out the work. As to the 
■damage done by pneumatic tyres travelling at a high rate of 
speed, he noticed that Colonel Crompton said suction was not 
proved, and he hoped that gentleman would have something 
to say on that point. As to the suggestion that metal should 
•be increased from 2^ in. to 3 in., he thought it would be a 
.great mistake if it was enlarged to that size. With respect to 
.-another point raised by a speaker from Scotland, the Grimsby 
Rural District Council put advertisements in the papers calling 
.•attention to the damage done to roads by farm carts, and remind- 
ing farmers that in destroying their own roads they were simply 
increasing their rates. As to the best way of laying tar 
■macadam, the methods suggested were, no doubt, satisfactory, 
provided the weather was suitable, but he had found that the 
process was not a success when it was freezing, or under 
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snowy conditions ; but grouting in fine weather was a great 
success. He found he could do the work at about 2s. id. per 
yard. He had tried tar spray, but found that for main roads, 
it was quite unsuitable. 

Mr. LIoncur (Staffordshire) said the A B C of road mainten< 
ance was (a) a dry subsoil, (i) a good foundation, and (c) the use 
of the best materials for surface repairs. From the point of 
view of population and rateable value Staffordshire stood fourth, 
excluding London, therefore they should from the maintenance 
point of view stand relatively low, but from the rate per mile 
point of view the3' stood e.xtremely well. During the last 
20 j'ears he never exceeded 3^24 per mile on main roads, 
but at the present time their rate was 3^69 per mile. After 
devoting a great deal of time to the foundations of the roads 
they were graduallj^ o^’crtaking the surface coating. Mr. 
Carjjenter suggested increasing the size of the stone for surface 
coating. He agreed with him, for he considered there would 
be far less dust if larger stones were used. He had used 3-in. 
stone on roads carrj'ing heavy mineral traffic which could 
not have been maintained with 2i-in. or 2j-in. stone, with 
admirable results. Throughout his 600 miles of roads he 
scarified none except in the case of tramway margins where 
thej' were extremely narrow. As to the larger mileage, they 
scarified none, and he had failed to sec the necessity of it. 
Thej' used from 70,000 to 80,000 tons of material. 

Mr. Dawson (Bradford) said he should not like it to go 
forth that they would like the Local Government Board to set 
the price for the repair of roads, as had been suggested by 
one of the speakers. Circumstances and the cost of material 
varied so much, that it would be absurd to make anj' such 
rule. 

Mr. H. E. Stilgoe (Birmingham) trusted the Local Govern- 
ment Board would never grant loans for the resurfacing 
of macadamised streets. The great expense attached to road 
construction and maintenance was, in the majority of cases, 
due to the fact that the loans were granted for too shprt a 
period. Supposing five years w'cre granted for resurfacing a 
macadam road, the cost of repaying the loan and interest 
would be enonnous. 

Colonel Dennison (Nottingham) endorsed what the last 
speaker had said about borrowing money. The tendency was 
to borrow a great deal, and they would suffer for it later. He 
hoped the system would not be introduced so far as road 
maintenance was concerned. His experience of tarmac had 
been very favourable. He knew it was expensive in the first 
instance, but they were hoping to introduce a system this year 
that would provide an ideal road. In the main roads of 
Nottingham thej*’ proposed to introduce a centre of tarmac, 
say 10 ft._ or 12 ft. wide, according to the width of the road, 
the remainder to consist of ordinary macadam. It was at first 
thought there would be a difficulty with the edge of the tarmac 
where it joined the ordinary macadam, the idea being that it- 



DISCUSSION. 


7r 

was likely to break down under heavy weights ; but the 
surveyor thought this would be obviated, and that a good 
road would be formed. Of course, they would only be able 
to do so many miles a year. 

Colonel Gibbon would like to see a little more light cast 
upon tar macadam, for while there had been some great 
successes with such material, others had proved complete 
failures. He did not think they had had convincing reasons 
given why the experiment should be a success in some 
instances and a failure in others. His opinion was that in 
the case of tar macadam the bottom of the road must be 
extra strong. The drawback with the material was the 
difficulty of repairing it once it broke, for it got into holes, 
and he did not know how it was to be repaired at all in the 
winter. He would like to know what was the best form of 
bituminous material to put in, and also whether it was good 
to use quicklime. He had done this himself, and, as far as 
he had seen, he thought the results were good, the road 
metal used being 2-in. cubes. He had had a considerable 
length of tar macadam laid which was quite recently exposed 
to heavy traffic. It was laid with great care, but although 
it had been down only about a year it was going to pieces. 

Mr. Barker (West Riding), while admitting that it was 
a matter for congratulation that they should have the benefit 
of such detailed experiences as were supplied by the dis- 
cussion, said it was apparent from the papers that no 
discovery had been made of a cheaper method of road con- 
struction. He should like to see some recommendation that 
the Local Government Board or some other Government 
department should take up the question of granting to the 
local authorities more power over the roads. At present 
tramway and other people came to London and got powers 
to use the best part of the roadways practically over the 
heads of the local authorities. He had appeared before a 
parliamentary committee, and was surprised how little interest 
the members of that committee took in the position of the 
county authorities, and how little disposed they were to 
protect them from the depredations of tramway and other 
companies. In the West Riding they had about i,ioo main 
roads, besides subsidiary roads, and spent about 3^140,000 on 
the roads. Practically they had no control over the larger 
part of the expenditure, because all the urban authorities had 
elected to maintain the roads themselves, and they told the 
county authority that they had nothing to do with the 
maintenance except to sign the cheques and pa}' the bills. 
He had been interested in going round the local authorities 
to try and gain some experience of the individuals who carried, 
out the road construction and maintenance, and he found 
that many of them did not employ men of sufficient quality 
and experience in the most economical methods of making use 
of the materials they had to work with. As to side tracks, 
they had always sought in cases where a tramway authority 
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had powers to construct that all the margins outside under 
7 ft. should be paved by them when they were making the 
track, and pay them the cost. With regard to tar macadam, 
they in the West Riding had set aside a large sum of money 
for three or four years for the purpose of experimenting with 
that material. They had put down a track 500 or 600 yards 
in length regardless of expense. The work was well done, 
and he had visited it weekly for three or four years. He had 
no fault to fi,nd with the foundation, and there was no part of 
it subsiding. The whole of the surface was also well done ; it had 
been carelully grouted, and it was admired verj>' much owing 
to its noiselessness and cleanliness. He was sorry to say, 
however, that the tar macadam was a failure, and that five or 
six large patches had to be taken up and reconstructed. 
Unless tar macadam would give them three lives of ordinary 
macadam, it appeared to him that as count}' authorities they 
might suffer by putting it on their roads. He had not found 
any combination of materials that will coalesce that did not 
in the long run give two different levels in the same road so 
long as there were different methods of construction. In 
conclusion, he would express a hope that some means would 
be discovered of enabling them to cheapen the cost of the 
roads. 

Mr. F. G. Caupenter, in reply, said that while the price of 
tarmac was given in the paper as 4s. 5d. per super yard, it was 
only fair to say that he was offered a supply at 14s. gd. 
per ton delivered in the West Riding, or 3s. 6d. per yard 
for 4-in. and 2s. 8d. for 3-in. covering. They put down seven 
or eight different lengths in the Riding, some of which were a 
success and others a failure. If they could get tar macadam 
at 3s. 6d. and 2S. 8d., it would be brought within their reach. 
With respect to the size of the stones, neither i^-in. nor 2-in. 
would do for heavy traffic in the West Riding, where they had 
a large motorcar and traction-engine traffic, which would 
soon pulverise the smaller stones and lead^ to much larger 
expenditure owing to the more rapid destruction of the metal. 
He advocated the use of the larger metal as being more 
economical. Something had been said about the damage 
done to roads by fanners’ carts, and he might say that in the 
West Riding they suffered considerably by foreign soil from 
the fields being conveyed to the surface of the roads. With 
respect to the expenses of tar-spraying, he was pleased to say 
that he had been allowed £ 1,000 to be used for that purpose, 
and he thought it was proving itself to be very useful and 
economical. He found it lengthened the life of the road 
20 or 25 per cent, in the case of the experiments he had 
carried out. On the question of suction, he thought it must 
be apparent that rubber tyres damaged the roads considerably. 
As to scarifying, he found that on an uneven hard road it was 
much better to scarify before the metal was put on, inasmuch 
as a better surface was obtained thereb}'. 

Mr. Platt (Rochdale), on Mr. Brodie’s paper (see p. g). 
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Temarked that as regarded bituminous macadam he should 
like to know something about the quality of the tar used. 
He believed it had been found necessary to specify the tar 
.through a standard specification, as ordinary tar would not 
give satisfactor}' results. As to the author’s remarks on small 
-Stone surface, he .should like to know how much he gave per 
square yard, and how it compared with ordinary granite 
.paving. 

Mr. Chapman (Somerset) inquired what rule the author 
would advise as to repairing macadam. He should like to 
.know also whether the materials should be absolutely dry and 
the class of work that could be carried out in absolutely dry 
■weather. 

Mr. Race (Barrow-in-Furncss) stated that his predecessor 
(Mr. Walter Smith, now of Edinburgh) during the time he 
was at Barrow paid considerable attention to tar macadam. 
He laid down a great number of experimental lengths of 
'Various kinds — tar slag, limestone, tar granite, etc. — as well as 
-tar macadam on Mr. Brodic’s system, and though they were 
not a success in everj' case, yet the result as a whole was most 
rsatisfactorj’. He thought the cost was about 3s. lod. or 
3s. I id. per square yard, ordinary water-bound macadam 
-costing roughly as. 3d. ; but Mr. Walter Smith, he thought, 

• came to the conclusion that 4s. per yard for tar macadam, 
under Mr. Brodie’s system, would in the long run be most 
-beneficial. He (the speaker) considered tar and tar macadam 
was the standard for all new streets. 

Mr. Brodie, in reply, confessed himself a little disappointed 
at the discussion, particularly on the first portion of the 
paper. He put down certain statements with regard to the 
wear of stone under different conditions which he thought 
-would have elicited an important discussion, and which he 
still thought were worthy of the consideration of engineers 
who were responsible for road maintenance. The figures were 
interesting in this way. He gave the results on the tonnage 
.passing over a road during its life, which he called the tonnage- 
life. To obtain this he set a man on each side of the road 
to make a record in a special book of the whole of the 
vehicles which passed, and he divided the vehicles into classes, 
-SO that they knew within a mere trifle what the tonnage was 
4 ;hat passed over the road. Dealing with a stone surface first, 
the)^ found that if it was made perfectly impervious it gave a 
life of 7JI million tons per yard width of street. That, he 
thought, was a very excellent result as an average figure. 
When the same stone was put in the ordinary macadam road 
they got a figure about 100,000, or 75 times less than the wear 
of the same stone under the other conditions. When they 
took the same macadam in a permanent mixture of pitch 
they got 750,000 tons as the comparative wear of the roads. 
This showed the improvement of the present stone to the 
traffic under its best conditions. Mr. Brodie produced a 
sample of the mixture he alluded to which had been bound in 
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a road for seven years, and which was still in good condition. 
They wanted, he proceeded to say, to present the surface of 
the stone to the wear under the best possible conditions. He 
could not say what the tonnage-life of that particular sample 
would be, but it had exceeded the ordinary life of the same 
stone in an ordinary macadam road. Passing from that to 
the question of the road surface, he would like to say 
that he had tried placing cubical stones on the surface 
of an ordinar}' macadam road, filling up the whole of 
the interstices as in ordinary macadam, and rolling it. He 
got a remarkably good result — better than ordinary stone laid 
as macadam. The size- of the stone was up to af in. to 3 in., 
and he had also used 2J in. The cost of the concrete 
foundation ran to 6s. or 7s. the superficial yard. He had 
used that more for the surface of a paved street than for 
macadam, but he gave it as an illustration of what wear they 
could get from stone under certain conditions. One objection 
was that it required some considerable time to mature before 
they could put it in the road. He had paved with cubical 
stones to a true surface just as it would be in an ordinary- 
paved street, but giving ^ in. of broken stone. He could not 
give them the result of that experiment, but he might say that 
he expected a very fine one. Mr. Platt had raised the question 
of the patching of tar material used in connection with road 
surface. He took up a number of foundations in Liverpool, 
which had been down 20 or 25 years, when they were laying 
the tramways, and some came up in as good condition as om 
the day it was laid down. He made that the first basis of his 
specification for pitch and pitch material. He had gone on 
gradually stiffening up the specification until to-day they got 
for delivery a pitch and oil of a defined standard, and anything* 
that did not come up to that standard was rejected and 
removed from the work. Before tar and tar paving was really 
successful, some such course must be applied to that particular* 
mixture. So long as they were content to take coal tar in the 
form in which they got it, he ventured to say they would 
obtain varying results, and they would hardly understand why 
they got the varying results. If they got a standard of pitch andt 
oil, they would get at something more definite in quality than 
had been customary in cases of this sort. As to repairing 
^ pitch macadam, they found no difficulty in that regard. Some 
of the pitch macadam had been down 7^ years in a street 
in which the ordin-ary macadam had to be repaired every year. 
That particular piece had never required to be touched during 
the period he mentioned, and, of course, it well paid for itself 
in the meantime. They were putting down a road 114 ft. 
\Yide, with a tramway track in the centre, a concrete founda- 
tion, and a pitch macadam surface, 3 in. deep, laid on the 
surface of the concrete. It was too soon to say whether it 
would give a thoroughly satisfactory result, but, like most 
other people, they were hopeful, judging from past experience. • 
They had got over the difficulty of the weather to a certain. 
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extent, for where the road surface was damp they used blowers 
which dried the surface of the material underneath, and they 
were, therefore, able to lay the material at any time, except 
when the rain was actually falling. As to the manner in 
which they ascertained the tonnage of the traffic, they got it 
by taking the weight of the vehicle itself, leaving the weight of 
the horse out of consideration. He admitted that the horse 
gave quite as much trouble as the vehicle itself, and he thought 
that to do the thing properly they ought to take in the weight 
of the horse as well as the weight of the traffic. He thought 
a great mistake would be made if this Conference did not push 
forward as much as it possibly could the question of the 
standardising of the traffic passing over the roads. The 
information he was getting by degrees by applying practically 
mechanical methods of observation to roads was proving 
conclusively to his mind that the matter must be tackled by 
engineers as an engineering matter, and not left to haphazard 
views as to whether one class of material was doing better 
^than another. If they could impress upon the council of the 
Institution of Civil Engineers the great importance of going- 
into this question, he thought that alone would be a good 
reason why this Conference should have been held. He did 
not define pitch and tar because he recognised that the tar 
distillers were his masters, and that he could not get at them 
inside their ring fence. He bought pitch to a standard 
specification. His authority gave him the assistance of a 
young chemist, and he got that gentleman to analyse and 
make definite records of everything that happened with . 
reference to pitch in the city. He analysed every cartload 
of pitch delivered, and he thought he might say that the pitch, 
he was getting now was absolutely of one quality. The great 
benefit of getting one quality was that w'hen they mixed 
similar materials in the same way, they expected and got 
the same result. 

The discussion on the paper by Mr. Albert D. Greatorex; 
(see p. i6) was opened by 

Colonel Crompton, who said that as perhaps the only 
member of the Council of the Institution of Civil Engineers 
present it would give him much pleasure to support a 
resolution coming from that section in favour of standardis- 
ing the materials of roads. Approaching the subject of 
weights of the vehicles from the side of the road user, 
he had been impressed with the influence of the con- 
struction of the vehicle on the construction of the road, 
and felt that many vehicles were unjustly blamed for damage 
simply because they were large and their total weight was 
great. No account was taken of the diameters and the size- 
and weight of the wheels that were used. Therefore, for 
many years past a great deal of attention had been devoted 
to the best means of improving the wheels of the vehicles that 
used the roads. When the Local Government Board order 
was passed which legalised the standard weight and the. 
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width of the wheels he gave evidence on the subject, and he 
•was surprised to find that such a large weight was allowed. 
He was, therefore, heartily with the author of the paper 
when he stated that the weight allowed, especially for wheels 
■of small diameter, was too great. He thought that a 
reduction of the weight might with advantage be carried out 
to something like three-fourths of the limits allowed on the 
smaller wheels. He thought an advantage would accrue if, 
instead of reducing the weight for over 3 in. of width, it 
should be made exactly in proportion to the diameter — in, 
of course, larger proportion than the diameter — somewhere in 
the direction of the square of the diameter. The damage 
.done by wheels reeling on the road was not so much experi- 
enced when the roads were in good order as when they were 
partly worn and had depressions existing in them. Then 
the question of impact came into play, and the blow the small 
wheel gave was greater inversely to the square of the 
diameter. They could go with the author in recommending 
to the proper authority that the rule as to wheels should be 
reconsidered, that greater encouragement should be given to' 
increased diameter, and that the matter should be investigated 
by a joint committee of road users and designers of road 
vehicles. As to the question of suction, might he assure them 
that this was merelj' a question of words. The action was 
xeally in the scrubbing or brushing when a soft material was 
used for the tj're of the vehicle. It was not suction. It 
■could be proved that there was no sucking, but a horizontal 
lifting action. It was feeble, and did no damage to the 
materials which held the road together. But when loose the 
dust was licked into line. It was really of no use to discuss 
w’hether suction action existed or not. The action existed, 
and had a feeble influence, and only destroyed roads when 
■they were in loose condition. 

Mr. Shrapxell Smith agreed w’ith the author that some 
persons broke the law as to vehicles, but he did not beHeye 
this was very general. The weights and speeds were carefully 
gone into in 1904, before the heaiy motorcar regulations weic 
issued, and he thought these were being honourably observed 
in the main by users. Any tractor drawing 13 tons was 
divided between tivo trailers, and it was registered under the 
Act of igoS as well as under the Heavy Motorcar Order. If 
they saw a tractor on the road with two trailers, they would 
find it was properly registered under the Act of igo8. With 
reference to tar macadam, he w’ould venture to ask whether 
the material was sufficient!}' strong to resist the crushing strain 
and stand up when steam wagons •were on the road. 

Mr. Horton (Derbyshire) thought it was regrettable, as the 
author had pointed out, that the authorities responsible for 
the Motorcar Order had not taken more stringent action in 
the matter of weighing vehicles. He quite agreed as to what 
had been said with respect to the misleading weights upon 
vehicles. His personal experience was that many of the 
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Aveights were grossly misleading. The weights were tons in 
excess of the weights recorded on the vehicles as being the- 
actual weights. Again, if it was true that small vehicles- 
heavily laden caused injury to the roads, it became a serious 
matter to see that the law was jiroperly carried out! He was 
sorry to say that the users of engines did not take so kindly as 
the}^ might to the correction of errors, for he found he received 
no thanks for pointing out the extent to which the excesses 
were going on. His own experience fully confirmed the state-- 
ment that the excesses were very numerous, and that the 
roads suffered through them. 

Mr. Firth (Leeds) was surprised that no one had mentioned 
a new kind of material — namely, Durax — ^which, he under- 
stood, had been on the Embankment for some years. 

The Chairman requested the speaker to keep to the subject 
of the paper. 

Mr. Firth would like to know if there was anybody in the 
room with a knowledge of the material he alluded to, because 
if it was a success he was prepared to make use of it. 

Mr. Nicholl (Aberdeen) said they found excessive weights 
carried ever3' daj' by motorcars, and when they referred the 
matter to their law agent they were told that an offence had 
been committed, but that there was no penalty attached. As 
to prosecuting, it was rather amusing to find that all they 
could do was to take out an interdict so that the offence might 
not occur again. But the worst effects of the order were seen 
from November to March. In the Aberdeen district last 
season the}'^ had falls of snow averaging 3 ft., with the thermo- 
meter considerably below zero. It seemed that the owners of 
heavy vehicles loved frost and snow. When the roads after 
such weather were in a state of “ plum-pudding ” down came 
a large traction engine and trailers, and the result could be 
well imagined. There was no macadam made that could 
stand such usage. The steel tyres of the motor lorries were 
more destructive than anything else, and in the case of small 
lorries it was found that they cut an average of 6 in. into the 
road. They might prosecute for excessive wear and tear, but 
the difficulty was to find which vehicle had done the damage. 
On the other hand, the local authority had to face the 
possibility of an action at law, for after the road had been 
damaged another vehicle might come along, and compensation 
was claimed for the horse tumbling into a rut. To his mind 
it was a most important thing that the Conference should 
emphatically express the opinion that greater powers should 
be given to road surveyors to close roads at certain times, 
because unless they were closed it was impossible at any 
expense to keep them up. 

Mr. Greatorex, in reply, dealt in the first instance with 
the remarks of Mr. Shrapnell Smith, and observed that his 
objection to the heavy weights was that under no circum- 
stances should such heavy weights be carried on roads with 
such small wheels. He had had tar macadam laid down 
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for something like three years in the main street in West 
Bromwich. It stood for 12 months very well indeed. Then 
they had the surface recoated, and at the present time it 
was impossible to say that its wearing capacity had been 
affected. They had heavy traffic in his district, being in 
the centre of large industries, and he was of opinion that 
if tar macadam was made in a proper way it would carry 
the heavy traffic of any district that could be named. The 
material must be carefully overhauled and not put down 
haphazard, and a skilful foreman should be placed in charge 
of the job. A man of experience in that class of work would 
see that the materials were good, and, above all, that the 
foundations were of the best. He should like it to be 
understood that in no shape or form was he antagonistic to 
motor waggons or cars. He was only too pleased to see the 
industry in connection with these vehicles increasing. His 
■only object was to draw the attention of his brother surveyors 
to the larger powers they possessed if they only took the time 
to cari3' them into operation. 

Mr.^ Harpur, discussing Mr. Wakelam’s paper on “ Con- 
struction, Curves, Gradients, and Camber” (see p. 35), said 
the paper dealt, among other matters, with the super-elevdtion 
of curves. In a fiat district where there were no steep gradients 
it ^TOS possible to obtain super-elevation at the curves of the 
roads, but in a hilly district where the gradients were i in 10, 
1 in 5, or I in 6, the super-elevation at the juncture of the 
roads was a matter of impossibility. Therefore, Mr. Wakelam 
in his remarks could only be referring to the construction of 
roads in practically fiat districts. The point he particularly 
wished to have a word about %vas the author’s^ suggestion in 
section No. 16 of an elevated platform on which a tramway 
should be constructed. Without any knowledge that such a 
suggestion would emanate from kir. Wakelam, he (the speaker) 
had made a similar suggestion in his own paper (see p. 59), 
but with a distinct variation. Mr. Wakelam suggested 
that the platform on which the tramway should run should 
be in the centre of the road. He could not but entirely 
disagree -with him. He (the speaker) suggested that the 
position for the tramway was not in the middle of the 
road, because that w'ould prevent the traffic from making 
use of the most important part of the thoroughfare, but 
on the outer edge of the footway, as on the diagram 
on the wall marked A. A tramway constructed in the 
form suggested by Mr. Wakelam practically -divided the 
road into three roads, and took away from the general public 
the most important part of the road, causing a great deal of 
difficulty in crossing from side to side, which must inevitably 
mean a great deal of inconvenience to the traffic. If the 
suggestion had been in accordance with his own — ^which he 
naturally preferred — ^that the elevated tramway should be con- 
sented on either side of the road, he did not think the 
difficulty of dealing with the traffic would have been so greatt 
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for that would leave the entire width of. the carriageway from 
kerb to kerb free for the ordinary traffic. There could be no 
question that tramways were a serious obstruction to the 
ordinary traffic of towns and districts, and if something could 
be done to prevent them from taking up the premier position 
of the road, it would tend to reduce the incidental difficulties, 
and give more facilities for mechanically-propelled roads than 
at the present time. 

Mr. Wakelam expressed his regret that there had not been 
much discussion on his paper. He knew that several members 
were desirous of discussing the subject, but they happened 
to be absent, and, of course, they could not wait for them, 
and as he had a council meeting to attend he must leave 
shortl}'. With respect to the point raised by Mr. Harpur, 
before proceeding to put his own suggestions before the 
Conference he fully considered the points he had advanced, 
and he came to the conclusion after much consideration that 
the centre of the road was the best place for the tramway, 
The chief objection to the other plan of Mr. Harpur was 
that the people living in the houses abutting on the tram 
tracks would naturally object to the noise caused by the 
trams at their front doors. He felt that with his plan the 
noise would be more distributed. If the tramway was placed 
on the side of the road as suggested in cartoon A they not 
only had the noise, but also the inconvenience in regard to 
unloading vehicles stopping on the road at houses and 
places of business. In the Metropolis they found it desirable 
to have fast traffic separated from slow, and in Section 15 he 
thought he showed a very good arrangement — he had not 
seen a better — and it was put forward to meet the difficulties 
.they had at present to contend with in fast traffic that was 
mixed up with slow to the obstruction of the fast. If they 
had room for fast traffic in the centre, a great deal of the 
trouble and difficulty experienced in London and neighbour- 
hood with regard to blockages of traffic would be very 
considerably minimised. As to the question of gradients, 
,it was mentioned that a gradient of i in 30 was sufficient 
for metal roads. He did not agree that i in 30 or i in 35 
was suitable even for metal roads. He thought that for fast 
and ordinary traffic it was better to have a gradient as flat 
as possible compatible with surface drainage and the wear and- 
tear of the roads. There was no greater wear and tear in flat 
camber — ordinary camber — ^than in the other. Dealing with the 
sketches shown on the walls, the speaker proceeded to say he 
thought it would be interesting to the Conference to give 
cartoons showing how the roads had evolved from the time of 
•the Romans to the present day. The central cartoon showed 
his suggestion for the raised platform in connection with the 
Town Planning Bill. He thought it would be most desirable 
to acquire sufficient plots (as on the cartoon) for the purpose 
of beautifying the roads, and when the time came for the 
removal of the shrubs appearing on the plan they could lay 
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down tramwa5'S without inconvenience to the traffic, they 
could have their raised platform constructed, or tramway 
service, and the remaining material would go to the main- 
tenance charges of the corporations. Such an arrangement 
with the Middlesex system of tramways would probably mean* 
a saving of ^^20,000 or ^30,000 in the maintenance of the- 
tramway tracks alone, apart from the inconvenience of keeping 
the margins of the tramways in repair. On the whole, he 
considered the centre of the road was very much better than 
putting the raised platform at the side. With regard to super- 
elevation, that was a matter that was coming more into vogue 
since the introduction of motorcars. Previously it was not 
considered a very material point in construction or main- 
tenance of the road. He was in a county in the north not 
very long ago, and was pleased to find that that point had 
been carried out by a well-known surveyor in the north-eastern- 
part of England, over whose district he had the pleasure of 
passing. On a motorcar in elevation one was swung from on& 
side of the car to the other, and this came more particularly to 
his mind as a matter well worthy of the consideration of the 
Conference in relation to the curvature of roads. He con- 
sidered that the curves shown on the section were about as- 
good as could be framed for the purpose of vehicles seeing 
each other at the road corners. 

The Chairman said he was sure they were all obliged- 
to Mr. Wakelam for the cartoons he had provided for their 
instruction. 

It was now agreed to discuss the papers of Mr. Geo. 
Phillips, Mr. J. S. Pickering, Mr. Henry E. Stilgoe, and- 
Mr. W. J* Taylor en bloc (see pp. 20, 23, 26, 32). 

Sir John Macdonald (Edinburgh), dluding to the state- 
ment in Mr. Pickering’s paper that, after rolling and watering, 

“ a patch applied in this manner may not require a shovelful 
of metal, but it necessitates the application of water and the- 
use of the steam-roller,” inquired whether it was practical 
or successful to patch in small pieces, and whether some 
other appliance was not required of a simple kind without 
bringing an enormous steam-roller to bear. Something of 
the nature of a rammer skilfully applied would surely be better 
for the purpose. 

Mr. Stilgoe regarded Mr. Pickering’s paper as one of 
the most important they had before them, on the argument 
that “ a stitch in time saves nine.” The proper patching of 
the roads on scientific principles was most important for the 
welfare, the length of life, and endurance of the roads. 
The majority of the patching was done in an ignorant andi 
improper manner. The different patches should be cut out- 
in proper square blocks, the old metal removed, and the 
new metal put in and rolled down and finished off complete.. 
If these rules were generally observed on macadam roads,, 
he thought the life of the roads would be greatly prolonged.- 
A road was something which everjmne understood, or thought 
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they understood — which came to the same thing — and he 
had no doubt that people who had not studied, as road 
engineers had to do, the subject of the upkeep of the roads 
considered that any class of work or labour on the roads 
would do, that old men might be told off to supervise the 
work, and men in general who did not go into the matter 
in a scientific manner. On that head he would say that if 
the principles laid down by Mr. Pickering in his paper were 
carried out, they would go a long way towards enlightening 
people as to the repair of macadam roads and add greatly to 
the length of their life. 

Mr. Sinclair (Widnes) said the author made reference to 
the dust nuisance, and that surfaces had been sprinkled with 
calcium chloride solution, with the result that, although the 
nuisance had been somewhat minimised, the success had not 
been groat. He (Mr. Sinclair) might say that he was one of 
the" pioneers in the use of calcium chloride for laying dust, 
having used it since 1904 very succcssfull}^. The chief 
difficulty they had to contend with was to get the solution 
in a portable form, but personally he had had no difficulty, 
because he was in a chemical town where the solution could 
be obtained very easily. He used it at 40 deg. Tw., though he 
had used it as high as 60 deg. Tw. When used in a proper 
manner he found there was a great saving in the wear and tear 
of the roads. When they considered that one application of 
the solution was equal to 30 applications of water, and that 
they avoided all the lickincss or mud which the constant appli- 
cation of water gave, the wear and tear must be considerablji* 
minimised. As to tar spray for heavy-traffic roads, there 
was no comparison between the two solutions. He admitted 
that in a severe gradient, say i in 20, there was some amount 
of slipperincss with calcium chloride, and they had had to get 
over the difficulty by using sand ; but there was no doubt it 
had a hardening effect on the macadam, and the roads lasted 
at least 20 per cent, longer. 

Mr. Blair thought Mr. Stilgoe’s ideas on patching were 
excellent, for to make use of the steam-roller wherever there 
was patching to be done would be beyond the possibilities of 
the work of the steam-roller in any district. To i*einstate 
10,000 or 12,000 patches a year, or some 30 per day, scattered 
over 90 miles of roads, made it impossible for the steam-roller 
to travel from one spot to another. He agreed that a stitch 
in time saved nine, and that the sooner a soft block in a wood 
road was removed they saved the adjoining blocks, but 
personally he could not do repairs in that way. The limita- 
tions imposed upon him did not permit him to make recon- 
structions when he thought they were necessary, leaving out 
repairs altogether. The amount allowed to him for repairs 
was absurdly small. It might surprise them to know that for 
the whole of the wood paving in his district it amounted to 
2Jd. per square yard per annum. They had heard of the cost 
being ^d., but he had to do it with the sum he had mentioned. 

6 
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The obvious result was that arrears of work were accumulating, 
and there was no doubt the cost would be something terrible 
when these had to be made up. The difficulty of getting 
uniformity of size with round gravel could be met by crushing 
flint ballast and spreading it so that a fairly uniform size was 
obtained, and this he considered better than the round gravel, 
which did not so rightly find its way as the crushed flint. As 
to the application of particles of grit and ballast crushed into 
wood, his experience was that the more the fibre of the wood 
was destroyed by crushed ballast the sooner would 'the wood 
wear out. They had an example of that not far from Charing 
Cross. There the wood paving was treated with crushed 
ballast, and the surface almost scaled off to a depth of about 
J in-, this being done, as he believed, bj^ the ballast. Before 
18 months had elapsed the road — and it was one where the 
traffic was comparatively light — was an absolute disgrace. 
Therefore he went further than Mr. Stilgoe in objecting to 
the application of gravel to wood. But what was there to be 
used? They had Guernsey or Leicester granite crushed to 
about J in., but this gave rise to a greasy paste, and the last 
state was worse than the first. Sand also ^vas used, but in a 
few hours they were quite as badly off as if they had never 
used it'. What, then, could be done to preserve a safe foothold 
on the roads ? His reply was simply cleanliness. When the 
road was free from dirt, slime, and so forth, they had, as a 
rule, a good foothold and a good quality surface. With horse 
traffic there ^vas, of course, a difficulty in maintaining a good 
.quality of surface. In such cases roads washed every night 
frequently looked as if they had never .been washed by noon 
next day. It would be only when they got automobile traffic, 
which did not soil and destroy the roads, that they could hope 
to attain to that condition of cleanliness that would obviate 
the use of gravel and other kindred materials. 

Mr. Brodie, speaking to Mr. Pickering’s paper (see p. 23), 
said that within limits that gentleman was on the right lines as 
to repairing the surface of macadam roads by patching. In 
roads of varying traffic they must deal with the surface very 
much on the lines of the amount of traffic, or, in other words, 
the life of a coating before requiring to be reconstructed. In 
some of their roads in Liverpool patching was entirely out of 
the question. In 12 months there was only one thing to do, 
an d that was to scariiy the whole surface and recoat or deal 
ivith it in a proper way. Then there was other traffic where 
recoating might be required only once in five or six years. 
In that case they must patch. He thought Mr. Pickering 
was on sound lines when he tackled the question of patching 
as an engineer should tackle it. He wanted to send out the 
5team-roller. He took it his steam-roller was intended to be 
a combination of steam-roller, watering-cart, and a cart to 
take materials, to be in charge of an educated _nian who knew 
what patching was. To knock over a combination of that 
sort would be a mistake, and he, therefore, hoped Mr. 
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'Pickering would continue and improve upon the lines which 
•he was following, for he believed that upon a certain class of 
kroads he would obtain very good results from dealing with 
the matter in the way he described. He (the speaker) only 
nvished a number of engineers would introduce equally inde- 
.pendent thought into their work, and let them have a go at 
>the proposals they brought forward. Mr. Stilgoe, in his paper 
(see p. 26), gave the results and cost of the different types of paving 
••employed in a city such as Birmingham, and he thought the 
information he offered was really well worthy the study of the 
'Conference. Taking the cost of 6-in. setts and 4-in. cubes 
•over their life — he was assuming they got 30 years’ life — he 
'(the speaker) found that the former were lod. per annum, and 
the latter 6'5d. per annum. Pitch macadam was 3*5d., and 
■ ordinary macadam about io'5d. He had dealt with those on 
'•the basis of the' different traffics, because they could not be 
• dealt with in the same way. He had gone a little further, 
-and said what was the cost of this paving per 100,000 tons per 
yard per annum. He was not prepared to say that the figures 
he had arrived at were accurate ; he would like more time to 
iget the figures over a number of cases before he gave them 
definitely, but he gave them for what they were worth. Six- 
inch setts worked out at about 5d. per 100,000 tons traffic per 
yard width per annum, and 4-in. cubes 4*4d. per 150,000 tons. 
That was really the limit figure he could apply to find for any 
:type of surface when dealt with on the basis of tonnage-life. 
Australian hardwood was io|^d., and the combined road about 
ji3d. Pitch macadam came very low, working out at 47d. 
per 75,000 tons, and ordinary macadam worked out about 
io'5d. He thought it would be well if they could get tests per 
•cent, of tons per yard width per annum, for he thought life ” 
was misleading and wrong from the engineer's point of view. 

Mr. Prescott (Eastbourne) remarked that what they 
vwanted to know was the best possible road to construct 
,with as little increase in cost as possible in order to 
•obtain better results than they did at present. They 
were told in the papers that the best possible method 
was to lay down an ordinary macadam road, water 
.thoroughly well, and apply to the surface a coating of 
hot tar. He (the speaker) had had considerable experience 
in laying tar roads of various kinds. He had experimented 
io get a dustless road, and he had pinned his faith to tar 
macadam. He had had his successes, and, like others, he 
had had his failures. He laid down a length of macadam, 
and the clerk of the weather knew he wanted to make a 
success of it, because it started raining and continued for 
about four days until the foundation became quite saturated. 
This did not prove a success. He laid down another length, 
of road with the same materials in fine weather, and the 
4X)ad had been down for three years without showing a 
scratch; and he might add it was a road where the traffic 
•was heavy* If they were to improve their roads at a 

6 * 
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minimum cost, he had come to the conclusion that the best' 
was to lay down a proper water-bound road, combined 
with dry granite chippings, and then give it a coat of hot 
tar. He was a great believer in the application of tar by 
hand. There were a good many machines for that purpose 
in the market, but his experience went to prove that hand 
application was much more effective than application bv 
machine. As to the difficult}' of dealing with the different 
companies, -water, electricity, and so on, who came along, 
he thought the most effective way of stopping them would 
be to get them accidentally under the steam-roller, 

Mr. Wood (East Sussex) said the}' had been listening to a. 
discussion on roads of various classes in urban and semi-urban 
districts, large county boroughs, the city of Paris, and around 
the city of London, but they had heard nothing yet about 
a most important thing from the point of view of most of tbem^ 
present — viz., how to construct or maintain a macadam road, 
which had to carr}' the present-day motorcar traffic. They 
had their macadam roads, some of them, unfortunately, made 
years ago, which large County Councils had now to take over 
and endeavour to maintain in a satisfactory manner with the 
materials they had placed in their hands. He had a road 
which was supposed to be laid down with macadam, but he- 
did not think there was a worse road in the county of Sussex. 
They had had to reconstruct it by putting in a good hard 
foundation before they could attempt to improve the surface 
condition. The point to consider now was what kind of 
surface was the best to meet the traffic, how they were to- 
obtain that surface, and w'hether it was going to cost more 
than ordinary macadam had in the past. He agreed with 
Mr. Prescott with reference to the tar treatment of the surface, 
of the roads, and with hir. Phillips as to tar spraying giving, 
promise of most economical results. His experience of 
macadamised roads was that where they w'ere watered con- 
tinually and regularl}' they could not stand the traffic anything 
like so well as roads noj; w'atered at all, only proving that if they 
could waterproof the surface of their roads they would obtain- 
50 per cent, of the advantage they wished for — namely, a road 
that would last longer than the present water-bound road did. 
It was said that the waterproof road could be made at id. per 
yard in excess of the water-bound road. That could be proved 
to be correct, but id. per square yard would have to be expended, 
in the surface maintenance. If a road cost is. 6d. per square 
yard to lay down with good granite macadam bound in the 
usual way with concrete and water, and was tarred at the cost 
of id. per square yard, and the life of that road with tar would, 
be four years, they would say it would cost them 4jd. per 
square yard per annum, but during that four years an addi-^ 
tional 4d. had been spent for tarring. It had, therefore, cost 
IS. lod. in four years, but having spent the qd. in tarring they_ 
increased the life of the road by two years, and the expenditure 
was.practically the. same. But they .had to ad.d a\ the end of; 
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Tour years another is. 6d. which it would have cost if it had 
^n’ot been tarred, so that in 12 years’ time they would have 
•saved 6d. per yard. So that whatever they did as regarded 
tarring the surface, they must be prepared to spend a little 
more per annum on the actual maintenance of the roads. He 
’ was satisfied that tarring was the best and most economical 
method brought before the attention of either the Paris or 
this Conference. 

Colonel Crompton observed that he could agree heartily 
■with the two previous speakers up to a certain point. He 
'believed that the road problem, under modern conditions, 
could be best solved by giving each surveyor the best materials 
he could get, that he should bind these with a small amount 
•of water — in the first instance with concrete and a little of 
the ordinary binding or hoggin — and that as soon as the 
weather permitted, with the road dry three-quarters of an inch 
from the surface, the surface should be treated with tar. But 
at this point himself and the speakers were divergent. After 
.'having carefully observed the behaviour of roads treated by 
hand and machine, he had come to the conclusion that there 
•was no comparison between the two methods. His works 
Were situated in Chelmsford, and he had had the whole of the 
roads tarred for two years by hand. During the first year a 

■ superficial application of tar was satisfactory, but if had not 

■ stood the winter through on account of the e\’ceptionally hard 
' weather, and the small depth which hand painting affected. 

' He had watched those roads with great care, and in London 

he had watched the behaviour of the Wandsworth roads. 
For three years experiments had been proceeding in the latter 

■ l)orough — on a small scale three years ago and since then on a 
larger scale — and he could say without fear of contradiction 
that the results were absolutely surprising. The roads were 
treated in the ordinary way up to the application of the tar, 
but this was not done by hand, but by machine, the agents used 
being pressure and extreme heat, and roads which used to be 

' coated every 3'ear without going a year and a half were now in 
'.good condition, and the t]-in. tar surface not worn through. 
The cost did not exceed id. per square yard. It was difficult 
to see why tar spraying by machine should have such a 
' different effect compared with hand spraying— that was a 
question of considerable complexity. It did not matter how 
hot tar was when poured on the road. By the time it had 
penetrated the road it was practically cold. It was in a 
viscous state, and it was only when the road was exceptionally 
warm or dry that good results were obtained. Under ordinary 
.conditions such results were not obtained. The conditions 
.under machinery were different. The road was dried and 
brushed and subjected to a strong blast of hot air, which 
thoroughly cleansed the surface, and left it in a state to drink 
in the lar. The tar practically disappeared into the road, and 
-there was little left on the surface. He considered that was 
.an ideal way of treating roads, and it was done at the small 
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cost of id. per square yard. He might say that the roads so 
treated could be inspected in Hertford, on the Great North 
road, and at Wandsworth. He quite concurred in Mr. 
Pickering devising a special apparatus for patching. But 
he patched in the old way. Why not in the new way ? In 
the Great North road they patched with small granite, and it 
was as good as when laid down two years ago. It was dustless 
and perfectly satisfactory, the hedges near it remaining green 
and pleasant to the eye, and showing nothing of the horrible 
drab appearance caused by most motor traffic. The question 
of painting and spraying was one that should obtain their 
careful attention, for under such treatment there was less 
nuisance, the roads cost less money, and they were much 
more durable. 

Mr. Purser (Kesteven) congratulated Colonel Crompton on 
coming round to the opinion of surveyors, for he had a distinct 
recollection of his announcing that a new system had been 
established which would supersede everything in the world. 
He had said nothing about that to-day, however. _He (the 
speaker) agreed with the statement that hand painting of 
the surface of the road was better than' by the machine. 
He had found hand painting do everything he expected it 
to do. He had watched it carefully, and was convinMd 
that it had a certain effect on the road for three years. He 
had to cater for two or three sorts of traffic. Motorists- 
liked a dead smooth road, but they were not the prepon- 
derating users of the road. Horse traffic was in the majority,, 
and in the early morning rime and frost took hold of a tar 
surface, whether sprayed or spread. On the Great North 
road they did a great amount of patching with tar material, 
and their people were very pleased with it. Th®re 'were 
vehicles on that road that picked it up, chucked it in the 
eyes of passers-by, and flung it over the hedges. He was in 

the habit of motoring 10,000 miles every three or four years, and 

he found that it was desirable to wear goggles if they followed, 
them, because they chucked pebbles the size of marbles ^ 
the eyes. These did not come from the car, but the road,, 
and they must, therefore, be damaging the road. Prom 
careful observations on the Great North road he was con- 
vinced that steel studs were the great sinners; the ordinary 
tyres did veiy^ little damage. ‘Some of the cars travelled a 
the rate of 50 or 60 miles an hour, and did an immense 
amount of damage. He advocated a ,tax on motorcars in. 
order to meet some of the damage they did. ... 

Mr. Gullan said that, as to tar spray, reference had been 
made to the climatic conditions when- the operation was. 
carried out. Colonel Crompton had stated that the road must 
be thoroughly dry for the work to be effective, and that it 
.should be dried from | in. to i in. below the surface. H& 
would like Mr. Phillips to say what his experience was in that 
regard. In Belfast they had varying climatic conditions ; they 
never knew when they might get a rainfall. Last year they 
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gave a contract to a firm of tar-spraying experts to carry out 
certain work. .The contract was given in the middle of 
August, and the representative of the firm remained in the 
town till the middle of October. Then he was able to make 
a start, but he had to stop at 12 o’clock in the day on account 
of the rain, and almost immediately the Corporation received 
a large number of claims for compensation owing to the 
destruction caused by mud and tar. The reason he was so 
interested in this subject was that they were really at issue as 
to what was the best process — ^tar macadam or spraying. It 
seemed to him that tar macadam had advantages over .. 
spraying, for it could be put down in damp conditions. 

Mr. Smith (Scarborough) said that with respect to tar 
macadam their iriethods at Scarborough appeared to be 
different to those of the previous speakers. He was speaking 
of roadways which had to carry only light traffic, and in 
Scarborough they had in vogue a practice, initiated by his 
predecessor, of constructing what he called a tar-bound road 
of a material which should not give the desired result theoreti- 
call)', but which did in practice. The subsoil of Scarborough 
was boulder clay, and upon that they placed a layer of 7 in^ 
of sand and brick-paved roadway, with soft local sandstone 
from the quarries to a depth of 3 in., which was bound with 
a layer of gravel from the beach. Upon that they put a 
coating of 2^ in. of local limestone, also obtained from the 
beach, and a mixture of clinker and tar, the whole teing 
finished with a mixture of fine siftings and grit. This was 
well rolled in, and cost from 2s. 6d. to 2s. gd. per super yard. 
There were many roadways which had been down for 25 
years, and all that had been done was to paint them with cold 
(not hot) tar every three or four, and in some cases five, 
years. He thought they could claim that was about as low 
a cost as could be reached for a roadway with such a life, 
but the economy effected was largely due to the material they 
got from the beach. They had made successful experiments 
with painting by hand with cold tar on tar-paved roads, but 
they could not claim that it had been so successful on dry 
macadam roads. 

Mr. Southwell (Shropshire) remarked that id. per square 
yard would nearly double the cost of their roads-j— the cost 
being £50 per annum. This was absolutely impossible for a 
county like theirs. What they wanted was to know the best 
thing to do consistent with their means. It seemed that 
reconstruction, not surface drainage, was more likely to 
provide a solution of the difficulty. They had one road tar 
sprayed, and it had proved fairly satisfactory, and another 
-road had been relaid with tar macadam made on the spot, 
partly in wet and partly in dry weather, one section being 
done after the other. The first section done in fine weather 
was fairly satisfactory, but the section done in wet weather 
was quite unsatisfactory at the end of 12 months. They had 
also another experiment in another part of the county with 
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stone treated at the quarries under cover. It was laid in wet 
weather, and had been more satisfactory than macadam treated 
in silu also in wet weather. 

Sir obserr'cd tliat people would doubtless 

say he had an axe to grind, but he must say he was not 
surprised to find there were still people who preferred using 
tar b}’ hand instead of by machine. He had had a great deal 
to do with the machine, and found no advantage from it. A 
great deal more tar could be put in by hand, and the tar 
remained in the declivities and fresh on the higher parts. 
The success of the work depended upon the sort of labourers 
.they had. Some men were careful in doing their work, while 
others put in a great deal more tar than was required. When 
put in liy hand it was verj' diilicult to get tar to run on the 
'road, but he allowed that if the material was put in by 
machine at high pressure a better distribution could be 
' obtained than was obtained by hand. He had been told that 
the effect of the tar went off in the winter time. The 
condition of the roads in Hertfordshire showed that was 
not the case, except where the machines had done the work. 
He thought that one of the most useful things would be the 
standardisation not only of the road .surface, but also of the 
material used. The complaints they heard against road tar 
generally arose from the fact that it was not proper tar. One 
of the most experienced road surveyors had told him that ms 
roads would jirobably become almost perinanent from the 
applications of tar year by year, the life being so prolonged 
that it might not be ncccssaiy to renew the stone for many 
years. 

Mr. Pnii-LiPS, in replying to the discussion on his paper, 
said tlie first point raised was as to the use of calcium 
chloride. He was afraid his remarks had not been quite 
understood, as they applied really to countrj’ roads, and not 
to roafis that were usually w.ntcrcd. He thought cverybod>^ 
would admit that the watering of roads, except in very dry 
weather to keej) them from breaking up, tended to their 
destruction ; and his point was that all the roads in tne 
county which were not nsimlly watered, but were treatM 'v* * 
calcium chloride, were worn into holes." Calcium chlori e 
might be used on hills in boroughs in order to reduce the 
water bill, but his remarks applied to country roads on which 
ordinary watering was not done. He did not compare it m 
point of usefulness with tar spray or tar macadam. 
climatic conditions, he agreed that the drier and hotter the 
road the more successful would tar spraying be. In Glamorgan 
they had a heavy rainfall. Taking the average of lo years, 
there were probablj’ So wet daj's in the summer months and 
loo or 120 in the winter. It*was, therefore, difficult to get 
ideal conditions for carr3'ing out the work. One lengthy of 
road was treated in Glamorganshire b}' the tar-spraying 
machine two years ago under vcr\' unfavourable conditions 
as regarded weather. He scarcely thought there was one 
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-section of the road as dry as he should like it to have been, 
but notwithstanding that it was not so successfully done as 
it rrtight have been under more favourable conditions, the 
residents last year and this year petitioned to have it re-done. 
With regard to tar painting by hand in comparison with 
machine work, his experience, as far as it had gone, was in 
favour of hand painting as long as a mistake was not made in 
placing the tar on the surface. It should be put on as hot as 
possible and worked into the road, leaving the least possible 
5kin on the surface. He would like to ask Mr. Pickering 
whether he had tried his machine on holes or not, and if so, 
what was the effect upon the water-tank. 

Mr. PiCKKRiNG, in his reply, said most of the speakers 
agreed \yith the system he advocated with regard to the 
sj'stematic patching of macadamised roads. The first speaker 
suggested the desirability of consolidating the patches by 
ramming. He did not know whether that gentleman spoke 
from experience, but he (^^r. Phillips) believed it to be entirely 
impracticable. The onlj' waj> was by rolling If they rammed, 
1:hey would have to convey the water to the material for the 
patching, which would make the process very cumbersome. 

‘ Mr. Blair rather doubted the usefulness of a roller such as 
he suggested 6n the ground that he had too many patches 
'to attend to. To his (the speaker's) mind his was one of the 
•cases where the roller he suggested would be of the greatest 
siervice. The only alternative to it was to leave the surface 
'lo be consolidated b}' the traffic. The advantage of the roller, 

' he believed, was that it could travel at such a speed that it 
•Could get about the district in order that the patches might be 
attended to, whereas an ordinary roller was quite impracticable 
for such purposes. If Mr. Blair had, say, three of these 
'•machines, he would find that their cost would soon be repaid. 
^Ir. Brodie rather deprecated the suggestion of the com- 
bination of uses to which the roller could be put. Since he 
had had the machine, nine months ago, he had used it almost 
•entirely for road patching, but he mentioned the combination 
of uses because in smaller towns, where the cost of an 
ordinary roller would be too much, it would be useful to do 
the patching in the winter, and turn it to other purposes, 
such as street watering, in the summer, or tar spraying by 
means of a tank inserted instead of the watering-can. He 
■ agreed with patching with tar material. Although he had not 
many holes in his district, he did not see the slightest reason 
why it should not be done ; it could be resorted to wherever 
the ordinaiy steam-roller could be used. The roller he used 
was by Manns’ Steam Car Company, Leeds. 

Mr. Stilgoe, in his reply to the discussion, said Mr. Gullan 
referred to the period when it was advantageous to convert 
inacadam into a paved road. Without enlarging on that, he 
simply pointed to the diagram which set out the period. In 
•converting a macadamised road there were a great manj'' 
.circumstances which should be taken into consideration. 



90 


ROAD CONFERENCE. 


There were renewals, the cost of watering, renewals of 
surface, additional cost of scavenging, and keeping in repair. 
They would probably say it ought not to be so, but 
if they had a smooth surface it must be kept in first- 
class order as to scavenging. Mr. Brodic had touched 
upon a most important matter when he alluded to- 
standardisation, and he (the speaker) trusted a resolu- 
tion on the subject would be proposed at the end 

of the Conference. That gentleman also struck the 
proper note when he spoke about the composition of tar. 
That was one of the matters in which they were beaten, for 
they could not get behind the distiller. He got quotations 
for crude coal-gas tar, and for refined tar, and specified for 
2 per cent, of naphthalene, but he found it contained 28 per 
cent. The distillers admitted this, and said they added other 
things, and in the additions they would find there was probably 
more naphthalene than there was crude tar. He had the 
distillations carried out before him, and it was extraordinary 
what different results they might get from the same sample by 
regulating the rate at which the boiling took place, and other 
considerations. The proof as to whether tar macadam would 
stand entirely depended on the materials, alike as to the stone, 
the tar, or the other ingredients mi.ved with it. One speaker 
asked why in certain cases the surface of the tar opened out, 
and spaces made their appearance. If he looked into the 
matter, he would find there was a bad bottom in these- 
particular parts, or some old trench, the foundations of which, 
not being so strong as the rest of the road, caused the tar to- 
give way. If they came to look into the reason why tar 
macadam did not stand, they had only to carry the mind back- 
to the old system of mixing the material. The stone was- 
hcated up to a considerable heat, the dust was sifted from it, 
and boiling tar was added to the stone, the stone being at such> 
a temperature as to have the pores thoroughly open, and not 
so hot as to spoil the tar. The state of the road depended 
upon the proper materials being used ; it was impossible to- 
know whether it would stand unless they knew what it was 
composed of, and how it was made. A great deal had been 
said about the relative advantages of tar painting roads by 
hand and painting b}’ machinerj'. So far as the great towns- 
were concerned, they could not think of waiting w'hile tar 
painting was done by hand, whether it was good or not, 
because of the expense in lighting and watching. He felt 
certain that where good results were obtained from tar painting — 
and he had obtained them — they had been due to the fact that 
the tar used had been boiled, and refined in the process. If 
the5' used crude tar in a tar-spraying machine, they did not 
obtain as good results as -when they used refined tar. The 
point was raised as to what w'as called the wheel roughing on 
the road surface. The term was not used in its ordinary 
meaning, because they knew it might be a tractive effort, ana 
not roughing. This might be exemplified in a wood-pavcA 
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road. If they made an examination they would find an- 
S groove in the direction of the traffic, which was not caused 
by the slow but the heavy traffic. They would see it on the* 
landing stage at Liverpool, and many of the streets in 
Birmingham, and this was caused b}' the tractive effort. The 
greater relative damage was caused by the speed rather than- 
the weight of motors. They got light tractors going from- 
eight to ten miles an hour, and causing infinite damage.- 
Mr. Blair dealt with the question of gritting wood paving,- 
and referred to the statement that he (the speaker) said round, 
gravel should not be used. He had placed on the table a soft- 
wood block in which they would see round gravel stones on* 
the top, but worn off, and the stones driven into the fibre.- 
The best kind of material he obtained for the purpose was a 
clean stone which neither went into the block or cycle tyres, 
A gi'eat and important point was to see that they had founda- 
tions to the roads. It was idle to expect a badly-made road* 
to become a good one by adding fresh macadam to the surface 
without a good foundation. The main thing in connection* 
with the condition of a road was the foundation or the lack of 
the same. 

’ Mr. Taylor, in his reply, said he contented himself with the 
hope that the Conference was at one with him in condemning: 
small wheels, studded tyres, and a central track. 

Mr. Shand, speaking to Colonel Crompton’s paper (see p. 45),. 
said he thought the author had taken a too limited view of the 
stress put by motorcars on the road. He stated that a suction 
action did not take place. It did not matter where it was 
sucking by vacuum ; there was a tremendous air current and 
sucking produced by motorcars which had an enormous effect 
upon the road by driving out the binding materials. The road 
thus became disintegrated, and the next vehicle that came 
along, whether heavy or light, would pick them up, or, finding 
them all loose, grind the particles together by attrition. The 
only other thing he would like to point out was that they did 
find the roads were rubbed round, so that even on a smooth 
surface they found them pulled up by motor traffic. In the 
part where the wheels went they got tremendous hollows- 
which entirely destroyed the road. They must take the effect 
of the motorcar passing as a whole, and see that they got the 
road as far as possible free from movement. 

Mr. Willis (Chiswick) thought the roads would be greatly 
relieved if the vehicles were brought to a higher perfection. 

Colonel Crompton, in reply, remarked that if they 
supposed — and it was undoubtedly capable of proof — that the 
real damage to the road by traffic was caused by crushing 
quite apart from the extreme speed, the 2,500 lb. per square 
inch as the maximum pressure was that caused by a rigid 
wheel, while 250 lb. (small) maximum pressure was caused by 
solid rubber, and 50 lb. or 80 lb. by pneumatic tyres, groove A, 
As regarded the reduction of wheel diameter, that applied to 
rigid steel wheels, but hardly to soft-tyre wheels. As to the- 
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use of the term “ suction/’ it was admitted that action did 
take place. He did not think it would be many years now 
before all roads would be made waterproof. So long as they 
were water bound they were at the mercy of the climate. He 
had been rather twitted because he said nothing about Mr. 
Gladwell’s promising system. Surely he could not be expected 
to talk about everything. He thought he had talked too much, 
but when one was anxious to bring users into touch with road- 
makers one naturally touched upon a great many matters seen 
from many points of view. 

Mr, Brodie, in discussing Sir J. H, A. Macdonald’s paper 
(see p. 5 ), gave his personal experience of horseshoes as 
against rubber tyres. On a particular street in Liverpobl 
they had practically no pneumatic-tyre traffic up to 
five years ago. The life of the road was one year ; 
it had to be recoated with macadam every year. The 
vehicles consisted of hansom cabs, horse omnibuses, and 
light traffic. The nature of the traffic had, of course, 
changed with the introduction of motors, but the total tonnage 
was almost the same. The cost of maintenance,^ too, Avas 
almost exactly the same, but a difference of the conditions had 
arisen. In former days, with iron- wheel traffic, they had the 
stones on the surface properly worn, and the}’ piit their boating 
on without increasing the depth of the road surface. During 
'the past two years he had been devoting special attention 
to the road, and he found that while they were still putting on 
the same thickness of stone the crown of the road had risen. 
There must be a reason for this. They found that apparently 
the pneumatic tyres and the speed of the motors caused a 
grinding action below the surface of the road which did ^t 
exist previously. It was necessary to remove a considerable 
proportion of the fine material in the road, practically 5d p^ 
.cent, of which was less than xr ™ diameter, although 
it had been put in as ij-in. material. 

Mr. Ballantine (Stirlingshire) said that perhaps the author's 
remarks applied to farm roads or avenues. He had seen 
tracks made by horses’ feet in such roads, but he did not 
find the same in ordinary roads. He had found it necessary 
to repair the wheel tracks three or four times before the centte 
of the road, so that it appeared to he wheels rather than 
horseshoes that did the damage. 

Lord Montagu had had a rather interesting experienc^ 
which confirmed that of the author in road making. Hb hdd 
two or three miles of new road made, mainly with a vieiv to 
motorcar traffic, one part of which was used b}'’ horse traffifc. 
The motorcar traffic hardly wore the road at all in the tracks 
where the wheels w’ent, whereas the part where the hbrse 
traffic went was worn hollow in the middle, and, as it Were, 
4ug out. The same experience would have been noted by 
many people, and if on broader and main loads motoriirts 
-W'ould not keep exactly to a track, like their predecessors, lie 
thought the wear would be minimised. - ■ * 


f 
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Mr. Drummond (Renfrewshire) offered his congratulations 
to Sir John Macdonald, who was the father of road 
surveyors in Scotland, and kept them all right. 

Sir J. H. A. MacDonald, in replying, said they would 
be able to note from the last speech that Scotsmen stuck 
close together. He took a great interest in roads, not 
because of motoring, but because he had been a driver since 
he was fourteen, and knew what roads were in those da5^s 
compared with what they were now. He agreed with his 
other friend from Scotland (Mr. Ballantine) that the wheel 
did most damage. All he (the speaker) said was that the horse 
aggravated it. In his early days the railways made it plain 
that it was not worth while spending much moncj^ on the 
roads, because the)' could walk miles in the country without 
seeing anybody. The road was coming into fashion again not 
merely for motorists, but also for horse traffic, and he was 
sure it would be realised that commercially good roads were 
invaluable to the country ; and if, as everybod}' now admitted, 
there would be an enormous increase of motor traffic for 
carrying persons and goods, roads should be made sufficient, 
at whatever cost, to carry the traffic. B)' this means the rate- 
paying powers of the people would be increased, the prosperit)' 
of the country would bo increased, and any such tremendous 
deficits as they had to-day would be unknown in their annual 
Budgets. 

Mr. Gibbons (Gloucester County Council), referring to 
Mr. Harpur’s paper (sec p, 59), remarked that the provision 
of footpaths was becoming more nccessar)' than former!}'. 
He was disappointed not to see any reference made to 
the best materials for making footpaths. 

Mr. Whyatt (Grimsby) was of opinion that with tramcars 
run at the side of the road there should be more room for the 
foot passengers. He thought that Mr. Wakelam’s raised 
tramway was in a very dangerous position. 

Mr. Harpur, in reply, said the question of material did not 
come within the subject of the paper, and it was not desirable 
to discuss a subject he had not dealt with. As to the position 
of the tramway, he had considered the matter very carefully 
from all points of view in cases where streets were not already 
formed. In his opinion, to place a raised track in the centre' 
of the road was a great mistake, and would form a considerable 
obstruction to the other traffic of the road. The main traffic 
should be as free from obstruction as possible, and there 
should be one road of ample dimensions to meet the require- 
ments of all kinds of traffic. He considered that his plan 
would result in the least obstruction to the traffic. As to the 
width of the carriage road, that should be determined by the 
particular class of vehicles the road had to carry. 

Mr. Fletcher, alluding to the best materials for the repair 
of footpaths, said that was a matter that must depend upon, 
local circumstances. Where, as was the case in his county, 
they had plenty of gravel there was no difficulty on that headv 
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■PAPER 3: BY F. H. BERRYMAN, CHAIRMAN OF THE HIGHWAYS 
COMMITTEE OF THE SOMERSET COUNTY COUNCIL. 

It is, perhaps, convenient to approach the consideration of 
.control and management separately, taking under control the 
administrative body, the area in its charge, and the sources 
and conditions of its income ; under management the actual 
methods adopted for carrying out the statutory duties imposed. 

By the Local Government Act, 1888, the control of main roads 
4 s vested in the County Council, and the whole cost of maintenance 
laid upon the general county account. This Act creates an 
important distinction between main roads in rural districts and 
those in urban districts which “claimed to retain” their main 
roads. In the latter case a peculiar undesirable situation exists, 
practically resulting in the Urban District Council being in a 
position to spend almost what they please upon their mam roads 
(so long as any improvement executed is “ connected with main- 
tenance and repair,”) and demand repayment from the County 
Council. The only remedy open to the latter is to refuse to pay, 
leaving the Urban District Council to apply to the Local Govern- 
ment Board to settle the matter. As, however, it is their practice 
to give no reasons and there is no appeal, it is submitted that 
such a position Is obviously unsatisfactory and opposed to public 
policy. 

To remedy this it appears desirable (i) to amend the statute by 
introducing a definition of the principles on which the ^ annual 
contribution should be based; (2) to provide a means of arbitration 
in default of agreement, in which the arbitrator should assign 
reasons for and base his award upon precedent in order to obtain 
a clearly settled practice, with power of review, by the High Court 
•on appeal. 

With regard to rural main road administration, if we take 
into consideration past experience, altered conditions of modern 
Iraffic, increased facilities for supervision, and economy resulting 
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from administration of the largest areas practicable, the undesir- 
.ability of any reduction in existingf administrative areas is clear. 
Consequently, we must either («) continue the county unit, or 
{ti) form new increased administrative areas, or (c) transfer the 
•control and manag-ement of main roads to a central Government 
•department. 

To consider these separatel}'. 

{a). Retaining the County Unit . — ^An ideal local administrative 
body possesses many inherent advantages over any central 
^luthority, by reason of its knowledge of the locality and its 
requirements, and its prompt acquaintance with any' changes 
therein. Again, the personal influence which can be brought to 
bear upon other authorities and individuals with whom such 
authority is brought in contact, is an asset of the highest value 
in promoting the smooth and efficient conduct of public affairs. 
Hence the desirability of retaining the “ local ” element in 
administration. At the same time various objections have to be 
met. Unfortunately, all local bodies cannot be considered 
“ideal,” and when administration is committed almost absolutely 
to them, their efficiency or otherwise must rest largely upon their 
personnel. As this is a varying quantity in every case, we risk 
losing that uniformity which is so essential in a work of such 
national importance as main road administration. Consequently, 
some bodies will always require “keeping up to the mark ” ; on 
the other hand, some ma)- allow their zeal for “ ideal ” conditions 
to dominate their discretion. Others, again, may permit 
indifference or the falsest of economy to lessen the efficiency of 
itheir materials or their permanent staff. • 

Although no specific grant is made for highway purposes, yet 
the taxpayer does in fact contribute to road maintenance, since 
the balance of the Exchequer contribution is carried to the general 
county account, out of w'hich these expenses are defrayed. He 
therefore appears clearly entitled to some means of ensuring that 
his money is expended to the best advantage. 

It is submitted that these considerations show the absolute 
necessity for a central Government supervisory department, or, 
perhaps, a specialised branch of the Local Government Board, 
whose duty would be to Inspect the main roads throughout the 
country and satisfy themselves (<7) that those roads are maintained 
at a proper standard, and (^} that that standard is obtained by the 
most efficient and economical methods. 

Again, it is generally conceded that the cost of main roads is 
not equitabl}' apportioned, and that amendment of its present 
incidence is necessary. So long as any divisions of the total area 
exist, it is impossible to avoid special disabilities falling on certain 
authorities — such as heav)' transport charges on ‘all material, 
specially numerous and expensive bridges to maintain, or 
iibnormally heavy traffic resulting from geographical position with 
regard to large county boroughs. No better means of counter- 
acting these seem available than by grants from the national 
purse. 

To make the relief in any way propdrtionate to the special 
disabilities of the recipients, it must be based upon the cost of 
maintenance rather than any mileage basis. It would, however, 
appear necessary to divide the present main roads into two classes — 
say, “trunk” and county.” As an initial suggestion a grant of 
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60 per cent, of the approved cost of “ trunk ” and 40 per cent, of 
“coimlj'” roads docs not seem unrcnsonabic, but it is admitted 
t])at these fig-urcs are somewhat arbitrarily chosen. In formulating; 
a detailed scheme it mifjht be dcsinablc and politic to regard part 
of the Exchequer contribution as allotted to highway maintenance. 
This could be computed bj’ taking as allocated the same proportion 
of the total surplus transferred, as the main ro.ad expenditure bears 
to the total expenditure on general county account. 

.Since it appeans that the chief defects in the existing system 
arc capable of improvement by comparatively simple means, it 
is submitted that the county, aided by the purse and in.spcctcd 
on behalf of the Government, would form the most convenient 
and t'xfH’ricnct'il unit for main road administration throughout the 


country. 

(fl). Formaftoti of A’o’.a Administrative Areas . — Amended arcas 
cannot in themselves counteract the disabilities referred to. 
Will they .simplify and reduce the cost of working? Since the 
county is the cxi.sling administrative unit for so many purposes, 
and possesses a financial and clerical -stalT available for highway 
administration, the formation of new areas for one specific purpose 
only appears likely neither to simplify nor reduce the cost of 
administiation to liny extent commensurate with the objections 
entailed. Great difficulty in obtaining an equitable financial basis 
would have to he faced. Doubtless the formation of extended 
arc.as, comprising county boroughs, would have advantages, but, 
considering the difficulties entailed, it certainly seems preferable 
to endeavour, in the first place, to attain the objects sought 
bv comparatively simple amendments of existing methods than to 
risk the delay and confusion that must inevitably follow such 
a sweeping, expensive, an<l, as it may prove, unnecessary 

reconstruction. , , , 

(r). Transfer to Central Discussed elsewhere. 

Gcncrallv, it is submitted that in the interests of^ the community 
.'ill hio-hwav authorities require for efficient adminiRtniiion further 
and nmre* definite powers — viz.: (i) to enforce laying hedges, 
cleansing ditches, lopping trees, etc. ; (2) to acquire land tor 
improvements, and casements for dr;un.agc, with chc.ap and simple 
mean> of fixing compen.sation therefor; (3) with rc.spocl to 
building linc.s, etc., .such as arc granted to urban authorities 

’ Tlic promotion of an adequate supply of well-trained, competent 
road engineers must not be overlooked. Special branches at the 
univcrsilics, with a diploma, should be considered ; also a central 
pension :.chcme, irrespective of change of s'crvicc among Joca 
authoritio.s, with a compulsorj' age limit for retirement. ^ _ 

Provision also seems necessary of a means of revising, on 
equitable terms, without recourse to Parliament, powers granted 
to r.'iilw.iv, canal, and similar companies, where circum.stances 
have so changed as to call for modification thereof in the interests 
of the general public. 

It is submitted th.'it when tr.'iding companies, .such as 
or electric light, use the roads without payment, they .should be 
made responsible for any extra cost thrown on the road authoritv 
thereby. At present the sympathies of the Bo.yd of Trade anti 
the Light Railway Commissioners seem entirely against the: 
ratepayers. 
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, ' Man’agemknt. 

At the present time there are practically onlj' two methods by 
which this is effected : (//) direct — i.c.^ County Councils employing’ 
■their own labour and surveyors throughout ; (^>) indirect — z.t'., by 
contract with Rural District Councils. 

Direct Management. — ^'Ihis method is undoubtedly gaining in 
popularity. In igo2 38 County Councils were returned as 
adopting this system, whereas the Local Government Board 
report 1907-1908 gives no less than 51 out of 61 County Councils 
(England and Wales) as so doing. The same report gives 
the average cost per mile as identical under both systems — 
viz., ;£’69. “Average cost per mile” ma}' not be an ideal means 
of comparison, but these figures undoubtedly tend to show that 
the charge, often brought against direct management, of being 
far more costly is not sustained. 

Indirect Management. — Many of the objections which are — quite 
reasonably — brought against this method appear to arise from a 
fundamental misconception on the part of County Councils adopting 
it. ' They frequently seem to think that if the actual work be done 
b}*^ the Rural District Councils, the tvhole policy of administration 
must be left to them also. It is submitted that Count3' Councils 
are entirely wrong in thus failing to perform duties placed 
upon them by the Legislature, with the obvious intention of obtaining 
the advantages of uniform administration over larger areas. To 
shelve their proper responsibilities, and content themselves with 
a mere perfunctory annual inspection, seems indefensible. The 
required funds for main road purposes are entrusted to the 
County Council. The county ratepayer is surely entitled to 
demand that the maintenance of every main road throughout the 
area towards which he contributes shall be the subject of a 
definite, eflicicnt, and uniform polic)*, specified and assured by' 
that authority' into whose charge the necessary funds are paid. 
Much, however, can be said for joint action. 

That the County Council should clearly define its policy 
throughout its area, and the detailed methods by which that 
policy is to be carried out, and then avail itself by contract of 
the services of the Rural District Council for c.nrrying out the 
specified work, seems to afford opportunities of considerable 
mutual advantage. 

To consider some more closely': 1. The extra work, together 
with establi-shmcnt allowances, enable the Rural District Council 
{a) to employ a more skilled and better paid surveyor ; (d) to keep 
their staff more fully and profitably employed. 2. By arrange- 
ment the County Council can obtain the right to approve the 
appointment of district surveyors, and so insist upon properly 
qualified men. 3. The influence of the County Council can be 
used to check sub-contracting generally', and particularly with the 
lowest tenderer, irrespective of experience or capability', q. The 
district surveyors can avail themselves generally of the 
advice and wider experience of the county surveyor. 5. The 
County Council, by' insisting on specified requirements, can check 
any' undue predilection for the low-priced ljut extravagant local 
material, or tendency to confuse highway and poor-law adminis- 
tration. These points should react favourably upon the district 
roads and produce an improved standard throughout. 6. The 

7 
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County Council obtains work carried out under conditions tending- 
to economy, avoids overlapping, and obtains the advantage, of 
the personal interest of the Rural District Council in the work» 
These considerations, it is submitted, show good ground for 
stating that joint action In management possesses 'potentiaf 
advantages for both parties, provided each loyallj' performs iti 
share. 

Finally, for eihcicnt administration, in whatever hands it rests,, 
this must be borne in mind : 

That the work enl rusted to public authorities is so wide that 
the “directorate,” who ma3' be chosen for a variety of reasons 
other than acquaintance with the work before them, cannot hope 
to bring specialised knowledge of everj' branch to their task. 
Thus they are largely dependent upon their technical advisers for 
submitting to them the most cilicicnt and economical methods. 
Moreover, the actual detailed work rests upon the permanent statH 
It is, therefore, clear that for satisfactory adnwustration a corn- 
petent, experienced, and loj'al staff is essential. No falser economj' 
or surer sour^:e of failure seems possible than attempting to carry 
on any undertaking with an inefficient or discontented staff. 

In every undertaking the human clement is the source of 
.action, and to work any complex org.anisation to the best adv.antage 
it is necessary’ to provide effectual supervision throughout. 

It is submitted that by the suggestions outlined above, a com- 
plete chain of supervision would'oblain, from the roadman on the 
highway to the cliief of the central department, who would be 
responsible, through Parliament, to the nation. 


DISCUSSION. 

Mr. Hutchins (Montgomery) said that IMr. Berryman’s- 
paper covered the greater part of the ground he had 
intended to cover, and looking at that fact he would 
not occupy the time of the Conference very long. The 
whole difficulty was not so much one of control as of 
finance, and the only feasible way out of it was State control 
and State subsidy to a considerable extent. Of course, that 
meant the classification of all roads. JIany of the district 
highways, as regarded the traffic they brought on to the 
main roads, were like main roads themselves, so that there 
would have to be a re-classification ; and his suggestion was 
that the whole of the roads should be taken under the control 
of the State, and financed according to their importance. 
The great trunk roads would come first, then there would 
be a second class, with the highways last of all. The State 
should pay at least half of the expenses in connection with 
them, and in consideration of that should have the control 
of the whole of the roads of the county. This, of course, 
would necessitate the formation of a State department. 
Having control they would be able to standardise the 
manner in which the roads should be kept, and it was 
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conceivable that some of them migjht be kept up to a better 
standard than they were at present. The difficulty of the 
present system was proved in the case of the smaller counties 
in relation, say, to tar. It was known that the surface of the 
road when properly tarred lasted much longer than when it 
was not tarred.* His roads had cost ;^20, and this year 
they cost ^^30. To tar them, all over would involve another 
3^40, and the ratepayers were not prepared to pay the monc)'. 
As to the details of State maintenance, he would sugge.st 
that things should remain practically the same as at present, 
but that while the highway authorities repaired the roads the 
Government should send down an inspector to see that the 
work was maintained at the necessary standard. 

Mr. C. T. Lane observed that his views were not entirely 
in accord with those of the last speaker. The necessity for 
some scheme of equalisation of rates was all the more pressing 
from the extended use of the facilities of intercommunication 
between one part of a county and another; but how this 
was to be done was a rather difficult question, as the local 
conditions varied so much all over England. Material was 
sometimes available and sometimes not, and the distances 
they had to be brought involved financial considerations. In 
the Budget introduced into the House of Commons on the 
previous night by the Chancellor of the Exchequer they had 
the idea of establishing State control over the roads, and this 
would undoubtedly help to elucidate many of their difficulties. 
He did not know whether the members of the Conference had 
read the report of the Governmental Commission with regard 
to the roads, but he might state that this divided England into 
areas, and control of the roads was suggested in that wa^*. 
That might be used as a sort of nucleus by the Government, 
and no doubt the scheme would be developed in the future. 
As to the State standing on one side from the local authorities, 
that could not be allowed. 

The Chairman; Would you explain what you mean by 
State control ? It is rather a loose term. 

Mr. Lane : Under the control of the State they generally 
had to bow to what they said. His idea was that the State 
should control the whole of the roads, but that for local 
administration these should be divided into various areas. 

Mr. Ferard (Berks) said he appreciated the difficulties, 
to which the author called attention, as regarded the 
disinclination of the Local Government Board to give 
reasons for their decisions in cases of arbitration, but he 
thought that if people had been willing to go to arbitration 
more frequently that difficulty would soon have been cured. 
He did not look upon arbitration as involving an acute 
difference between parlies, but as a means of settling com- 
parativel}^ small points. As to the proposal to have an appeal 
from the arbitrator to the High Court, ho did not agree that 
there should be any such appeal on questions of fact. There 
should be some point of finality, and on the question of fact 
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they should be satisfied with the decision of the arbitrator. 
He had no hesitation in expressing an- opinion in favour of 
direct control. In Berkshire they had gone ' in for direct 
management, and had never regretted that step. As to the 
question of the contribution by the State, he confessed that 
that involved a difficulty. He was surprised to find from the 
Berkshire county accounts that 50 per cent, of the different 
county services received contributions from the Imperial funds. 
But what price were they going to pay for any further 
contributions. It would mean a surrender of the counties in 
higher administration. Why should they have central 
administration ? Was it in order to provide more efficient 
officers ? He was quite prepared to say that the Government 
was not going to provide them with more efficient officials 
than they had at the present time. Was it to obtain more 
efficient repair and management of the roads? No. They 
wanted the central authority because they wanted more money. 
The Government would send down some ex-officer of the 
sappers, or some other official of the same kind, to whom 
the local authorities would have to surrender their independ- 
ence. As to classification, in nine cases out of ten main 
roads were never classified on any scientific principle. By the 
Act of 1885 it was sought to do financial justice to the various 
parts of the county, but the result was the muddle of the 
main roads, as to many of which it was difficult to see why 
they should be main roads. This was a matter that would 
have to be settled by an independent expert or commissioner, 
as it could not be done by an officer of the State. 

Colonel Denison (Northampton) endorsed what the last 
speaker had said with respect to the control of the roads. A 
short time ago it was the policy of the State to decentralise, 
to make District and County Councils. Npw it seemed they 
were going to stop that, and centralise again, and he felt sure 
such a policy would be prejudicial to the management of the 
roads by various counties. They heard complaints that some 
roads were not managed so well as they should be, and it 
appeared to him the remedy was to show the counties what 
the best system of management was, and level those that were 
not up to the proper level up to the level of those that were. 
All of which meant that they should make the roads efficient, 
and much of the same quality throughout the country. State 
control would discourage the counties, for they would be 
bound hand and foot by the inspectors sent down to them. 
They ought to fight against that, for he was certain they 
would suffer very much, while it would enormously increase 
the cost of the roads. 

Mr. Gullan (Belfast) agreed with the last speaker with 
'respect to the classification of the various roads, and it seemed 
to him that the time had come when the county authority 
should be the authority for the control of the roads. The 
"question raised of State control seemed to have assumed the 
aspect that it must mean State management. There were 
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certain features of Stale control which had advantages, and it 
might be possible to draw up a scheme to meet the present 
requirements of modern highway's and give the advantages of 
central control without the disadvantage of the red-tapeism 
that naturally gathered around State control. Thej' had a 
great object-lesson as to State control in France. The roads 
there were in anything but the condition they had been told to 
believe they were in. The conditions applicable to the roads 
had changed within the past few years, but they found in 
France that the old state of things was still going on, and this 
was undoubted!}' due to the red-tape of State control. The 
effect of this was • that while there existed a very efficient 
school dealing with the cost and quality of materials, and the 
standardisation of roads, they were not able to apply their 
information. He would, therefore, suggest that State control 
should not of necessity also mean State management. A 
central authorit}' should be organised, to be known as the 
Central Highwa}' Bureau, which would be a representative 
body — that was to say, the various authorities should have the 
power of representation thereon as well as the Government. 
Having got such a body, he suggested that its duties should 
include the collection, arrangement, and dissemination of 
particulars and statistics with respect to the management 
and control of highways. This bureau would embody the 
e3-es and brains of the various authorities throughout the 
countr}' that were largely and successfully endeavouring to 
cope with e.\isting conditions, and the conditions that would 
arise during the coming centuries. There should be prepared 
a standardisation return collected and collated under the 
authority of the Board, and this should be disseminated 
throughout the country authorities, who would be in direct 
connection with the central authority. Then there was the 
question of Stale subsidies which was forced upon their 
attention by what took place in the House of Commons 
the previous night. This Board having been formed would ‘ 
be the best authority for equitably allocating the grants to be 
made without the disadvantage of having some ex-sapper, as 
had been suggested, or other person of that sort, put in charge 
as the controller of affairs on the part of the Government. 
The bureau would, he repeated, represent the local authorities 
and the Government as well. He put forward these 
suggestions feeling confident there was a possibility of 
arranging for a central authority that would have the 
advantage without the disadvantages of State control. 

, ^tlr. PuusuR (Kesteven) was sorry to find surveyors encouraging 
State control. The only State control they wanted was State 
contributions, and as they had a body created to represent 
the local authorities in the County Councils Association he 
thought the distribution of the money might be fairl}' well 
left to them. They needed somebody better than a retired 
sapper or major-general to manage these things from London. 
During his vi.sit to Paris he had many opportunities of 
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motoring round the cit}', and if they compared the setting 
and laying-out of the roads, for which tlie French local 
engineers were not responsible, there undoubtedly the French 
system beat the English. But when they considered the 
surface state of the roads, for which engineers should be 
praised or blamed, there he thought the English were far 
ahead of the French. Many of the roads they passed over 
had such a high centre that from the English point of view 
they would be considered highly dangerous. They saw some 
roads li in., if not 2 in., to' i ft. cross-fall. As regarded 
direct management and indirect management through the 
Rural District Council, there was something to be said from 
both points of view ; but it seemed to him that if the County 
Councils handed over their responsibilitjf to others, and ceased 
to have anything to do with the management of the roads 
except pay, they misconceived their duty. In his case the 
County Council made an arrangement with the Rural District 
Councils- Each road was scheduled, and each section which it 
was proposed to treat during the year was specified, and it 
was the duty of the count}' surveyor to see that the District 
Councils carried out the contract. As far as his e.vperience 
M’cnt, there w.as no difficulty in getting them to do that; 
indeed, he considered that the Rural District Councils treated 
the central authority with absolute fairness. The great 
advantage of such an arrangement was that the rural district 
surveyors were on the spot, and the quality and quantity of 
the material could be agreed upon, leaving the final word to 
the ('oimty Council san'cyor in case of disagreement, and 
thus they had the advantages of direct control joined with 
local infiufncc, with reports given by the sur\'cyor of the Rural 
District Council. 

Mr. W’uDO Homer (Central Chamber of Agriculture) said 
the Local Taxation Committee of the Central Chamber of 
Agriculture looked with great concern on the enormously 
increasing cost of the roads. In Dorset ig years ago the cost 
of the countv roads was ^25,000 ; now it was £5^,000 a year. 
Up to the tunc they spent* £25,000 they received a moiety by 
way of grant from the Government, but if since then they had 
received half of the increased cost the ratepayers would have 
been £84,000 in pocket. The Government was not paying 
anything like the proper proportion of the cost of the main 
roads of the country. He quite agreed that the roads should 
be standardised, and he considered that the whole cost of the 
main trunk roads should be paid by the Government. The 
latter might contract with the County Councils to do the work, 
but it ought to virtually pay the whole of the cost of a work 
that was not of a local but national character. They had 
heard a good deal about Government control. In his humble 
opinion, the local authorities were already controlled too much. 
If they appointed local authorities to manage things and gave 
them the power, they should be as little controlled as possible. 
He agreed that the central body might with advantage under- 
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take the roads, and see that they were kept up to standards' 
1, 2, and 3. He would suggest that the cost of standard 
No. I should be entirely paid by the Government, standard 
No. 2 -half paid by the Government, and standard No. 3 by 
the local authorities. It would be of the greatest benefit if, as 
the result of that Conference, they could formulate some 
representative opinion on this important subject, and he would 
suggest that a resolution be submitted to the representatives, 
ibecause he could not help thinking they might thereby have 
some influence upon the Government as to the future manage- 
anent of the roads. 

Mr. Fox Allin (Smethwick) did not think it was possible 
for the country roads to be maintained in a better manner or 
in better order than they were to-day. On all hands he had 
seen a great improvement in the condition of the roads 
since the County Councils were called into existence. They 
were better made, and better supervised. Of course, there 
•were sometimes difficulties, as when large urban districts 
'maintained their roads and had half the cost refunded by the 
'County Councils. Where there was a town of 80,000 or 
•90,000 population the main roads had to be treated very 
differently, and when the settlement of accounts came along 
there were frequently differences to be considered, but these 
•could be adjusted by the county and urban surveyors. 

Mr. Dawson (Bradford) rose for the purpose of submitting 
■objections both to State control and the cumbersome Board 
•which Mr. Gullan had suggested. He did not know yet what 
•was wrong to justify these proposed changes. They knew that in 
20 years a great improvement had taken place in the condition 
of the roads of the country ; and as to State control, if what 
■some of them saw in Paris was the result of State control, 
ithey did not want any such control in this country. State' 
•control was cumbersome, troublesome to work, and un- 
. successful. Besides, it would be passing a vote of censure 
.upon themselves and their own management to invite it, and 
Tthey had quite enough to meet without doing that. They had 
swine fever in his district, and the official who was sent down 
^bout it was “ a ruler of the King’s navee" — he was a naval 
captain. He strongly supported the arguments advanced by 
jDrevious speakers against any control beyond the control which 
.took the form of suggestions for improving things. 

Mr. Moncur (Staffordshire) observed that he quite agreed 
with the existing arrangements for arbitrating by the Local 
‘Government Board. If they could get the Local Government 
to give reasons for their decisions they would be all more than 
-delighted, but he was afraid that would not help them much. 
For, as a matter of fact, there were urban roads and urban 
roads, and expenditure and expenditure. Since i8go the 
.urban authorities in Staffordshire had received the full grant 
they had spent on the roads. There were urban districts with 
.large populations, with streets from end to end, where there 
•was a great deal of watering and scavenging done, and which 
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was required from the sanitary point of view, but unnecessary 
from the point of view of maintenance. In these cases it was 
only reasonable that the County Council should be called upon 
to pay that which was due for maintenance only. As to Stato 
control, he must .say that in Staffordshire they were strong" 

“ home rulers.” They did not believe in any interference 
whatever, and he was disposed to think that his committee, 
as a committee, would rather have no grant they might be 
voted by the Government if the condition laid down was that 
the work was to be supervised. It seemed to him it would be 
impossible for a Board in London to know all the require- 
ments, difficulties, and necessities of the maintenance and' 
repair of roads throughout England. It was only the man 
on the spot who knew all the difficulties he had to contend 
with . If "they once agreed to Government control, this was what 
would happen. If the Board should send down a representa- 
tive to Staffordshire on a particularly fine day he might feel 
happy. In Shropshire, on the other hand, he might be sent 
down on a bad da}'. In the circumstances he should be sorry 
for the surveyor of Shropshire, for it was a fact that roads- 
changed not only according to the condition of the traffic, 
but also owing to the atmospheric conditions prevailing. If 
a grant was to be made to County Councils, or any roadi 
authority, the inspection must be regular throughout the- 
year, and he did not see how that was possible. He held' 
up both hands in favour of State aid, but he hesitated to- 
hold up one in favour of State control. 

Mr. Hooley (Notts) protested 'against the slurring references- 
to the ” sapper ” and other officials. His chairman was an 
officer, and nobody could work with a gentleman more 
qualified to guide and advise than he was. There were, 
of course, engineers and engineers, and he hoped that 
if the Government did see fit to make a grant, and an 
engineer would not acquiesce, there was no possibility ot 
a captain of the navy being maintained in his post mermy 
to find fault with the condition of _ the roads. He 
(the speaker) thought they should wait till they had 
thing to object to before they started objecting. 
Government gave them help, and now they were quarrelling 
about what they had been asking for so long. He had seen 
what semi-control in South Wales meant, and had never 
found it irksome, and he did not think they as county 
surveyors need fear that if the Government gave help the)r 
would have much to complain about. He objected to the 
proposition that because they knew what was best for their 
own county, therefore they knew what was best for all England. 
They were making a rod for their own backs in taking up such 
an attitude. 

Mr. Berryman, in reply, said there was one apparent 
misconception that had found its way into the minds of many 
speakers, and that was that an attack was intended on the 
'County Councils. As a matter of fact he wrote almost 
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exclusively from the County Councils’ point of view, and there 
was no suggestion in his mind that these Councils failed, as a 
general rule, to carry out their duties in the most satisfactory 
manner. But he thought they were rather inclined to consider 
the matter from one side only. They were there as repre- 
sentatives of road administrators, and it seemed to him they 
had looked at the matter too much from their own point oT 
view. They would better approach a consideration of their 
responsibilities if they viewed the matter more generally as it 
appeared to and affected the interests of the community. He 
could not give a better example of this attitude he alluded to- 
than by quoting Mr. Homer, who said, “ So far as expense is- 
concerned, let it be paid by the central authority, but as to* 
supervision, I will have none of it.” 

Mr. Homer: My remarks applied to the second class of 
roads. 

Mr. Berryman : But you suggested that the second class 
should be paid for. They must look at the matter (continued 
the speaker) not from the point of view of the individual, but 
from the point of view of the community, who were going to* 
provide the money. As to State control, generally speaking, 
he suggested that the trend of the debate had been to consider 
the advisability of State management. Personally, he strongly 
condemned State control, but he did not know that State 
management was to be dealt with, and on that account he did 
not propose to reply to the criticisms on State management. 
His suggestion was in the direction of a supervising body,, 
such as existed with respect to the police and education. 
Either they must forego their grant, or else thej'’ must submit 
to some reasonable inspection by the central authority. The 
speaker from Berkshire said he objected to an appeal to the 
High Court on questions of fact. Any such proposition was 
not in his (the speaker’s) mind; the appeal he thought of 
was on questions of law and evidence, not of fact. 

The Chairman : Would that add to the expenses very 
much ? 

Mr. Berryman : Yes, it would in the first place, but, at all! 
events, it would provide a settled practice, and, in ordinary 
parlance, they would know where they were. He was- 
surprised to find objection raised to the personnel of the 
suggested authority. It seemed to be thought that an 
authority of that description must be a law unto itself, and 
not be guided by practical experience, refusing to act on* 
practical lines or work for the general advantage. He was- 
still more surprised that such a line should be taken, because 
such a central authority, if not comprised of, should have, at 
any rate, a large representation from the expert talent of the 
profession. He should like, finally, to put in a word on the 
question of the desirability and importance of the central 
authority collecting and disseminating statistics and informa- 
tion, and also in olDtaining throughout the country, as far as 
might be, a uniform standard. It was clear to anyone- 
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acquainted with the whole area of the country that a totally 
d liferent standard was maintained in one district to what 
•existed in another. He heard a gentleman say on the previous 
■day, “ We want larger grants because of the national traffic 
. that pervades qur district ; we maintain our roads in every way 
sufficient for 'local requirements.” It seemed to him (the 
.speaker) that that was a very contradictory position to take up. 


CONTROL AND MANAGEMENT OP HIGHWAYS NOT 

MAIN ROADS. 

PAPER 4; BY ARTHUR GLADWELL, ENGINEER AND SURVEYOR 
TO THE ETON RURAL DISTRICT COUNCIL. 

The question of the administration of the enormous mileage of 
■ordinary highways in this country is one of some complexity, 
owing, among other things, to the present chaotic state of high- 
way law, and more especially to the unsatisfactory character of 
man)' of the provisions of the Local Government Acts of t 888 and 
1894. 

In the author’s opinion, among the pressing needs in connection 
Avith the subject of highway administration is the question of a 
complete, effective, and comprehensive classification of all roads 
on the basis of the traffic they are called upon to sustain, as well 
as an intelligent standardisation of methods of maintenance and 
repair of all classes of roads, and until such classification and 
standardisation is undertaken as a preliminapr to fresh legislation, 
little good in the direction of more efficient highway administration 
will be accomplished. 

Were such classification an accomplished fact, it would at once 
clearly demonstrate that there are in this country -hundreds of 
miles of so-called main roads which never were, and_ probably 
never will be, “main” roads, judged from the standpoint of the 
ordinaiy English meaning of the words. 

The present most unsatisfactory state of the law which enables 
■County Councils to interfere with the functions of other local 
authorities, requires amendment in the direction of preventing the 
indiscriminate, and, in many instances, illegal declaration of 
relatively unimportant roads as main roads, Avhich some counties 
have indulged in. 

This view i.s supported by one of the recommendations of the 
Royal Commission on Local Taxation, 1901, which reads as 
follows: “We fully recognise the fact that the changes in 
locomotion which have taken place during the last quarter of a 
centupr, and the different policies which have preA'ailed in different 

•counties as to maining and dismaining roads 

have rendered it eminently desirable that some authoritative and 
impartial body should revise the distribution of the main road 
grant, and decide what roads should be main roads alike in 
■counties, and county and quarter sessions boroughs ” 

It will be generally conceded that the duties imposed on 
•County Councils are so increasingly extensive and varied as to 
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.claim the almost undivided attention of county representatives, 
and it is quite certain that the imposition of additional duties 
-cannot be indefinitely extended. It would, therefore, appear 
sdcsirable that the powers of local authorities other than County 
Councils in connection with the administration of higfhways other 
than main roads could be very usefully extended. It may be 
.argued that many of the smaller local authorities have not risen 
to a sense of the importance of their duties and responsibilities, 
.but, generally speaking, the manner in which the duty of local 
self-government has been carried out by the large majority of 
urban and rural authorities is not open to the above criticism. 

In this connection it cannot be successfully argued that Urban 
and Rural Councils are in an inferior position as compared with 
County Councils in the matter of the supply of either materials 
•or labour ; the market is a perfectly open one, and the smaller 
authorities can purchase just as intelligently and economically as 
jthe larger ones, and can also command the services of quite as 
competent officials if they will but offer a reasonable and honest 
scale of remuneration. 

It is the “authoritative and impartial body ” mentioned in the 
report of the “ Local Taxation Commission of 1901 ” which is 
now required, and should, the author considers, take the form of 
a “Roads Commission,” which should have the power of super- 
vising the highway work of all local authorities alike, and which 
would decide all questions relating to highways and the allocation 
.of Imperial Exchequer contributions. I'hese should be given not 
-only to county, but to all other road authorities whose roads were 
properly maintained. 

Once the question of the status of the various classes of roads 
was settled by means of a proper classification, and the functions 
-of local authorities were properly and clearly defined by legislation, 
it would be a comparatively simple matter to devise methods of 
.administration applicable to the altered conditions. 

Assuming that some such administrative machinery for the 
supreme control of highway administration ns that sketched 
above were in operation, it would have the effect of improving the 
.-status of the smaller authorities, who would be found quite as 
competent to carry out the duties imposed upon them as County 
Councils have hitherto proved themselves. 

If Urban and Rui'al Councils (together with all other road 
authorities) were made directly responsible to one supreme 
.authority, it would inevitably bring about a considerable improve- 
ment in the condition of the roads of the country, without any 
appreciable increase in cost. 

Under such a system, not only would it be possible to determine 
what was the correct status of each road, whether a trunk or 
national road, an ordinary main road, a district highway of the 
first, second, third, or fourth class, etc. ; but the question of the 
standardisation of methods of repair and maintenance of the various 
.classes of roads could be very largely determined, and the present 
chaotic condition, both of administration and practice, so ineffective 
and costly, would soon be only a memory. 

Were the urban and rural authorities placed (in respect of their 
liighway duties) on the same fooling as other .authorities, under 
the control of a Government department, the question of adminis- 
trative detail would also very speedily be adjusted ; the relatively 
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unimportant urban and rural districts could be joined to adjacent 
districts, and be administered by joint committees, just as is now 
done in the case of sewerage or sewage disposal and hospital 
work. 

A great deal has been said and written, especially- on behalf of 
the votaries of the more modern form of road locomotion, in favour 
of centralising highway administration. Viewed in the abstract, 
this may be an attractive theory, but so long as the ordinary rate- 
payer has to pay by far the greater share of highway expenditure, 
so long will the ordinary ratepayer claim to have a voice in the 
spending of the money. 

The fact will have to be faced that, after all, it is the ordinary- 
ratepayer who will have to be consulted in this matter, and not the 
advocates of centralisation of authority and control, whose motives 
appear to the ordinary observer to savour too much of immediate 
self-interest and too little of the greatest good for the greatest 
number to merit very serious consideration. 

The general proposition sought to be advanced by the author is 
that, having regard to the great increase of traffic which all the 
roads in the country will have to sustain in an increasing measure 
as the years go on, and having regard to the fact that County 
Councils are already overburdened with duties, the time has> 
arrived when the services of other authorities can be usefully and 
economically employed, and more especially so in connection with 
the management and control of highways. 

The boldest advocate of centralisation of control in highway' 
administration cannot successfully argue that the entire intelligence 
or skill required for the admini.stration and control of highway's is 
centred in County Councils and their officials ; the latter can quite 
appropriately be left to control main roads, but it would be a grave 
mistake to place any- further task on shoulders already well (if not 
over) loaded, inasmuch as centralisation of control in this connec- 
tion would inevitably be followed by decentralisation of administra- 
tion, and result in the maximum of taxation accompanied by the 
minimum of representation. 


PxVPER 5: BV J. FRED. HAWKINS, COUNTY SURVEYOR OF 

BERKSHIRE. 

Since the passing of the Motorcar Act in i 9 ® 3 > 
leading questions of the day has been that of coping with the 
increasing traffic. In those counties in which the increase has 
been most rapid the roads are maintained under various^ sy'stems 
of control — some sy’stems being a great deal more practical than 
others. In England and Wales the roads outside urban areas are 
divided into two sections — main and district. The main roads are 
under the jurisdiction of the County Councils, the district roads 
under that of the District Councils. 

When the Local Government Act, 1888, first came into operation, 
the County' Council took over certain roads, choosing those main 
arteries of communication which were in general use at the 
lime, some counties taking over many more miles of road than 
others. The County- Councils of Hertfordshire, Norfolk, and 
Gloucestershire were the only- councils which took over a very 
large percentage of the whole of the roads in their respective 
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•counties. Under the Local Government Act, 1894, the remainder 
of the roads came under District Councils. In Ireland the roads 
^•ire managed in a very similar manner. Scotland had a compara- 
tively recent Roads and Bridges Act, passed in 1878, and almost 
all the roads outside urban areas are under County Council 
management. 

France has an entirely different system of control. There the 
roads are under State control, managed by the Department of 
Fonts ot Chaussdes, under the Department of Public W orlcs, and 
the main trunk roads are paid for entirely bj' the State. Swiss 
roads are under cantonal Jurisdiction, and, though under no central 
department, receive ;i grant from Government for the maiii inter- 
cantonal arteries. In parts of Germany the roads are under Stale 
departments, and in parts under provincial authorities, but in all 
• cases receive support from the Government. In Australia the roads 
were at one time under a central authority, but latterlj- have been 
decentralised, and are now managed by large local authorities, 
receiving grants from the various States. 

There are many defects in our English system of road 
nuinagement, one of the greatest being that we are still in the 
main governed by the old Highways Act of 1835, which was 
passed to meet circumstances differing widely from those of the 
present day. A further weakness in our system lies in the 
number of different authorities having control over the roads 
within the same area, with the result that there is no uniformity 
of standard. At the present time there arc 62 County Councils 
and 655 Rural District Councils in England and Wales. The 
•County Councils are, to a certain extent, at one on the principle 
of maintenance, agreeing that sound construction, limited only by 
the funds available, is the only correct method of coping with the 
increasing traffic. In the absence, however, of direct financial 
aid from Government, the standard of clficiency necessarily varies 
with the financial abilit}' of each county. In the case of District 
Councils, on the other hand, with for the most part small areas, 
and the consequent subjection to local pressure in the direction of 
economy, without due regard to durability, the variation of 
.standard is very great, and, as a rule, the standard of efficiency 
is very low. Looking through reports of District Council 
meetings one see.s continual complaints of the bad state of the 
roads, owing to ill-directed economy in maintenance, increasing 
traffic, or other causes. Yet, when estimates arc presented, the 
small local authoritj-, knowing that no grant will be forfeited, 
reduces the highway estimate to the lowest possible sum required 
for the minimum needs of the traffic. 

The average District Council docs not yet seem to have grasped 
the fact that good material is carted as cheaply as bad, and 
that properlj' applied, the former lasts years longer than the 
latter. Some District Councils have steam-rollers and do good 
work with them, but there is a great majority of councils which 
have no rollers. Then, again, one often secs on district roads 
hired rollers weighing 15 tons, which do the work quicker 
than a 10 or 12 ton one would ; but, given cheap materia!, poor 
foundations, and such heavy rollers, the stone is naturally 
crushed to powder at once, and vast quantities are practically 
wasted. 

Another mistake made by some District Councils is that of 
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letting out the roadwork by contract. Small lengths are handed 
over to men who do the work at the lowest possible cost, and 
who naturally make what little profit they can for themselves. 
The district survej'or, in many cases being himself very badly paid, 
is almost compelled to pass the work to save extra journeys 
and travelling expenses, which have to come out of his very 
meagre salary. I have personal experience of the work and 
worries of district surveyors, and in many instances I can fully 
sympathise with them ; but their troubles do not end here, for, 
in hundreds of cases, the roadman on a district road is given 
work as a form of “ out-door relief.” He is often a man who, 
having worked hard all his life, brought up a large family on 
a small w'age, is, when applying for help in his old age, given 
a job on the roads ! In the past this may have been pleasant 
and peaceful work, but in our days it must be far from pleasant, 
and one cannot expect an old man to cope with the work which 
is absolutely neccssaiy' to keep the road in anything like repair. 
The few j’oung and strong men one finds on district roads are 
usually taken off for harvest work, thus providing the landowners 
with the men who, in many cases, are so difficult to find. This 
is not the economical arrangement it appears to casual ratepayers, 
but is a very short-sighted policy, since it deprives the roads of 
that continual attention which is so necessary to prevent them 
from breaking up in drj’ weather. I have mentioned a few of the 
difficulties with which efficient surveyors working under District 
Councils have to contend. I must own, however, that in many 
cases the so-called district sur\'e3’or is himself at fault. I have 
known farmers, bailiffs, steam-roller drivers, builders, and even 
erne gasfitter and one publican who have held posts as “ district 
surveyors.” Practically all these weaknessses could be rectified if 
the governing body were a larger and more powerful one. In 
speaking in this sweeping manner of District Council manage- 
ment, I do not wish to imply that all district councillors consider 
economy and personal interests before efficiency. I know of a 
large number of councillors and many chairmen of District 
CounciLs who have for years fought hard to improve the roads 
within their jurisdiction! and had it not been^ for their work 
and perseverance, the district roads would be in an even worse 

state than they are now. ^ m, o 

The Scotch system has many points in its favour. The County 
Councils being large authorities are strong enough to deal with all 
matters without fear or favour. There must be considerable 
saving in the expenses of administration as compared to those in 
England and Wales ; the materials, being bought in large quan- 
tities, are cheaper, and the carting of them^ less expensive ; the 
surveyors’ work does not overlap, and labour is more concentrated. 
The French system of control is an altogether different one, and 
we have much to l?arn from it. The whole management is under 
one central authoritj', and the work is dealt with bj' competent 
officials under a Government department. The roads are ^classified 
under several headings, and the expenditure is distributed 
according to their various needs. The survej'ors are trained men,, 
and even the men Avorking on the roads must have a certain 
knowledge of road construction. The Routes Nationales are very 
fine, but it is admitted that the other roads are' kept up at a 
very small cost, have poor foundations, and the bridges in many 
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ciises are not safe for heavy, traffic. The maintenance of the roads 
is carried out by contract, this being- the sj^stem which at one 
time was practised by the Kent County Council, and which was- 
abolished by them a few years ago, with every justification. This 
system on a large continent may be the best, but on our small 
island it is important that the roads as a whole should be kept up- 
to a reasonable standard of efficiency, it being almost impossible to> 
draw a definite line between Routes Nationales ” and others, as 
even our secondar}' roads carty a great deal of heavy traffic. It 
may be observed that the French have not nearly the amount 
of traffic which we have to deal with in England, and, 
even as it is, the necessary repair is over-taxing the financial 
administration. 

The roads in England and Wales which were brought under 

direct control '' of the County Councils after the 1888 .'Vet, 
particularly in the three counties I have already mentioned — 
Hertfordshire, Gloucestershire, and Norfolk — are far better than, 
those roads which were let out on the contract s}’stem, or were 
handed over to the District Councils to be maintained by them, 
under the supervision of a County Council official, and the same 
can be said of those in Scotland, where practically all the roads, 
are under County Councils. There are, however, in England,, 
hundreds of miles of roads other than i-nain roads which are 
managed by District Councils, and which are in many cases more- 
important arteries of communication than some of the main roads. 
Under Section ii, Sub-Section 10, of the Local Government Act, 
1888, the County Councils may, if they think fit, contribute 
towards the expenses of any district roads, footpaths, etc., but 
only in very exceptional cases would one feel justified in advising 
a Council to take advantage of this clause ; because, from the 
ver}* nature and extent of their business, the county officials- 
are able to make the best of opportunities, of which the 
district surveyors, under smaller authorities, cannot take 
advantage. 

After carefully studying the various systems, I may briefly 
summarise my conclusions thus : 

r. All the roads outside urban areas should be under the 
jurisdiction of the County Councils for reasons already 
given. 

2. Roads should be classified, a standard of efficiency being 
made for each class of road according to the probable amount of 
traffic — say («) trunk roads, main lines of communication ; (A) 
main roads, connecting these trunk roads ; and (c) secondary 
roads, connecting villages and small towns, being for the most 
part used by local traffic. 

3. As to finance, trunk and main roads should receive a grant 
from Government, and the secondary roads be wholly paid for by 
the County Council. 

The police and education authorities, which deal more or less 
with purely local afifairs, are allowed a grant on the recommenda- 
tion of a Government inspector. The road authorities, on the 
other hand, provide, or are expected to provide, road.s capable of 
carrying an enormous amount of through as well as local traffic, 
receive no direct grant -from Government, and have to pay for 
them out of the local rates. This policy seems hardly a fair one. 
under existing circumstances. 
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DISCUSSION. 

"Mr. Chapman (Somerset) said a large proportion of the main 
Toads were turnpike roads which the County Councils were 
compelled to lake over under the Act of 1888. County 
Councils were very chary about maining roads. The 
Lancashire County Council would only main roads between 
large towns having a population of over 20,000, Also, they 
•would not main a road parallel with an existing road between 
two towns or between a large town and an important railway 
station. The Somerset County Council were very char}' 
about maining roads, more particularly in urban districts. 
Personally, he thought a great many of the existing main 
roads might be dismained, and, perhaps, subsidised, which 
would lend to efiiciency. In Somerset no* subsidy exceeded a 
moiety of the total cost, and separate accounts were kept of 
all subsidised roads ; reasons being given why subsidies were 
withheld or withdrawn. He thought some similar conditions 
with modifications miglit be applied to trunk roads, provided 
they were subsidised by Government. 

The CnAiUM VN requested speakers to direct their remarks to 
the consolidation of the highway law, which they were anxious 
to have a resolution on. 

Mr. IIi rciiiNS (Montgomei^') remarked that they need not 
expect to obtain the reforms indicated by Mr. Hawkins at the 
conclusion of his paper at a very early date, as all such 
changes were in the first instance bitterly opposed. He (the 
speaker; was charmed to hear the statements and arguments 
against Slate management, for they showed that great interest 
was taken in the matter ; but wnat had charmed him more 
ivas that he had not heard a single solid argument against 
what was called State control, and the State supervision of 
roads subsidised by the Government. County independence 
was a very excellent thing, but it had sometimes an axe to 
grind. It was quite certain they would not get the State money 
unless they also got supervision by some Government oificial. 
He would remind them of the old proverb, " That he who paid 
the piper called the tunc.” 

Mr. Horton (Derbyshire) said Mr. Gladwell spoke of 
counties whicli for various reasons had increased the mileage 
of their main roads. The mileage in Bedfordshire had been 
largely increased, and so he believed it had in Buckingham : 
and when the increase took place in Hertfordshire some of the 
work passed through his hands. There was great disparit}' 
between the different areas of the county. In some districts 
the rate was 5d. to 6d., and in another the rate was as high as 
IS. 6d., due to the disadvantage at which it ivas placed with 
respect to the supply of material. The Council felt there was 
an injustice in this, and they sought to remedy it, but never 
could do so. Therefore the principal highways in the county 
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nvere declared to be main roads, and for a period of more than 
JLO years they had been directly maintained by the County 
Council staff. The result was uniformity of rating, which was 
a great advantage to the county as a whole, and was much 
appreciated. At the same time there had been a most distinct 
improvement in the condition of the roads, and this, he 
thought, would be admitted by everybody' who knew them. 
It had been suggested that the advantageous position held by 
the rural district surveyors was that they were on the spot, 
•but surely County Councils Avere also on the spot and in charge. 
He ventured to say that the salaries paid to the district main 
road surveyors, though in many cases not so high as they 
should be, were better than the salaries paid by Rural District 
Councils, and as a result better men were obtained and better 
results ensued. In Hertfordshire they divided the main roads 
into first and second class, the standard of maintenance being 
higher on the former, and this had resulted in the roads 
being vastl}' improved and the grievance with respect to the 
incidence of taxation being remedied, the ratepayers obtaining 
the best possible value for their money. Every electoral 
division Avas interested m the matter by means of direct 
representation. Mr. Hawkins had referred to the danger of 
the small authority taking a limited view of their responsibility, 
.and endeavouring to keep down the rate more than Avas 
necessary. Everybody Avho Avorked for a public body kneAV 
^he tendency there Avas in that direction, and naturally the 
•tendency Avas greater in small areas than in large. Therefore 
he did not think Mr. Gladwell’s arguments tended to the 
adoption of the best system for improving the higliAvays, 
though he Avould naturally resent any interference Avith the 
existing officers and their duties. In his opinion the best 
possible means of maintaining the chief of the district roads 
would be to transfer them to the County Councils. The 
officials Avould thus be working under new conditions, and 
fjie result, he felt assured, Avould be an increase of efficiency 
.a.nd true economy. 

Mr. Hooley Avas very pleased to be able to thank both 
Mr. GladAvell and Mr. Hawkins for their papers. The text he 
(the speaker) Avould like the Conference to give their attention 
to was the chaotic state of the highAvay laAV. As an instance 
he alluded to a piece of turf in front of the church in a small 
village in Notts which belonged to the village. The Parish 
Council thought it would be a great improvement that the old, 
fence should be pulled down and replaced by a permanent 
one, and they appealed to the County Council to ask them to 
alloAV the enclosure to take place. The Council, adopting as 
they thought, a common-sense view of the matter, resolved to 
take no notice of the enclosure, but it Avas proved that this 
body had no poAver Avith respect to this matter on their own 
main road, the legal position being that the District Council 
were successors to the surveyor of highways, and the County 
Council Avere not. He would like Mr. GladAVcll in his reply 
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to state what was the illegal way of declaring any important*- 
road to be a main road. He always understood that the duty 
was cast upon the County Council, and how they could* 
commit an illegality in using their own judgment he could* 
not understand. The Act of Parliament gave generals 
instructions as to what should be a main road, but it did not 
say that any other road should not be declared a main road. 
He (the speaker) thought the County Councils were perfectly 
justified in declaring the whole of the roads main roads.. 
He appealed to the Conference to affirm that the time had. 
come when they thought there should be a general recon- 
sideration, reorganisation, and co-ordination of the highway- 
laws. 

Mr. Payne (clerk to the Edmonton District Council)* 
observed that in his district a certain portion of a cross-road*', 
leading from the main London road to Hertford was mained 
in consequence of the road leading to the railway station.. 
The County Council did this on the application of the District' 
Council. 

Mr. Gowan (Rural District Councils Association) was • 
absolutely opposed to interference with the maintenance* 
and control of district roads. Of course, the}' would say- 
he was naturally opposed to interference, but he was 
opposed, not from inclination merely, but from conviction. 
Mr. Hawkins took up an indefensible position when he took- 
away control from the rural districts and left it in the hands of 
Urban District Councils. Did he suggest that a little urban*' 
district of 2,000 population was better able to maintain the- 
roads than, say, the district he represented — Croydon ? If he 
did, he (the speaker) must say he did not think he cOuld prove 
that proposition. At Croydon they had 130 miles of district* 
roads which were maintained in a high state at an economical t 
cost (rod.). In many urban districts the cost would be far* 
more, and there was no evidence that the roads would be' 
better maintained by the County Councils. He agreed as to 
the necessity for the codification of the highway law, which ■ 
was in a decidedly chaotic state at present. The rural districts 
were in a difficult position with respect to tar paving. The- 
County Council called upon the Rural Council to contribute a 
share of the cost of tar paving, and unless the Rural District 
Council was under contract with the County Council as to'-* 
maintenance they found it absolutely impossible to make any 
contribution. 

The Chairman: The main roads are maintained* by the* 
County Council. 

Mr. Gowan : Yes. It was highly desirable that the tar*- 
paving should be done, but in the absence of a contribution it' 
was abandoned. 

Mr. Gibbons (Gloucestershire County Council) remarked* 
that Mr. Hawkins had said a good many hard things about 
the District Councils. He had been on the Highways • 
Committee of the Gloucester County Council, and a large* • 
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proportion of the members were. in favour of making one 
road for the whole county ; but they had changed their 
opinion, because the District Councils were taking up the 
administration of the roads with so much zeal, and doing 
the work with so much efficiency, that it was considered they 
were quite as good as the County Council. People who were 
doing their duty did not like to be abused, and he was glad to 
say a word for those who were trying to do their duty. As 
to the suggestion that the District Councils employed old men, 
he thought that was dying out. The District Councils were, in 
fact, trying to produce as good roads as the County Council, 
and he thought the improvement would go on. It would be a 
mistake to remove the popular control and the popular interest 
of members of District Councils in the administration of their 
joads, and he hoped these Councils would be allowed to remain 
where they were. 

Mr. Ferard (Berks) said the papers raised an issue between 
the County Councils and the other local authorities. Mr. 
Gladwell wished the District Councils to take a more 
important place in the administration of the highwaj's, and 
Mr. Hawkins wished that the County Councils should under- 
take the whole administration. As to Mr. Hawkins, he had 
the fact to support him that there seemed to be an idea 
that more roads should be made main roads. That would 
lead to the expenditure of a great deal of time and trouble 
on the roads by the district authority. On the other hand, 
]Mr. Gladwell thought that the local authorities ought to have 
more to do. He was chairman of a District Council, and in 
his opinion the difference between the local authorities and 
the County Council was that the County Council was able 
to take a wider view of their functions, as their area was 
so much more extensive, and they wex'e free from local 
pressure, and — this being most important of all — could take 
up an independent position. Their roads were going to 
cost 3^29 per mile in a district where the main roads cost 
3^111 per mile, and from the point of view of efficiency 
3^29 per mile was miserable. They would say, “ Why 
don’t you make them efficient ? ” The fact was that the 
finances of local government were such, and the demands 
of the county were such, that they were aware the rate- 
payers were already paying as much as they could well do 
to-day. If they were the County Council managing those roads 
it would be a different affair. They would take the view of 
Mr. Hawkins, and not be weighed by considerations of pity or 
charity. He noticed that the writers of the papers were very 
liberal in the epithets they applied to the state of the law, and 
he had looked for suggestions as to where the law failed, 
but found an absolute blank. He (the speaker) thought the 
Highway Act of 1835 ^ very excellent Act, and he did not see 
how they should get on without it. No doubt there were 
points in which improvements should be made, and he 
expected to hear from practical men in what direction the 
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highway law required amendment. In Berkshire, if they 
wished to do a little more in the way of dust laying, their 
practice was to expect those wlio benefited to contribute 
something towards it. He was bound to say he had not 
much fault to find with the present law. As to road side 
wastes, which had been referred to, they could not have these 
things settled by statute law. If real questions of law were 
involved, they would have to be settled by reference to the 
common law of England, or, if necessary, application must be 
made to the Courts. As to Rural District Councils, they did 
their work loyally and thoroughly and to the best of their 
ability, but, of course, their position could not be as independent 
as that of the County Councils, and they could not expect the 
same calibre of men on them as they got on the County 
Councils. 

Mr. Gladwell, in repl}', said the last speaker had quite 
correctly summed up the issue between the two papers. 
He and Mr. Hawkins had advanced directly contrary 
opinions, but he thought they quite agreed as to the 
necessity for classifying the roads of the country and codifying 
the highway law. If the Act of 1835 was necessary then, it 
was necessar\', considering what had happened since, that the 
law of the land should be brought reasonably up to date. He 
had come in for some criticism with respect to his views 
on the illegal maining of roads. Perhaps the use of-the word 
“ illegal " was a little unfortunate, but it was not incorrect. 
He believed the whole of the trouble and difficulty raised in 
connection with the extensive declaration of main roads was 
focussed in the one unfortunate term “ otherwise." He had 
taken part in a conference on the question of the highways 
at which the case of Hertfordshire (mentioned by Mr. Horton) 
was mentioned, and it was agreed that the indiscrirninate 
declaration made in that case was clearly illegal. He did not 
say they were wrong from the point of view of policy, but 
they were certainly wrong as regarded the provisions of the 
Act under which they worked. What the3' wanted was a 
proper classification and standardisation, and until they got 
that they would continue to have different forms of practice 
both in administration and control. He did not advocate 
State control in the sense of State management, but it was 
quite obvious that if the State contributed money they w'ould 
want a certain amount of control. He thought it ought to 
be very slight, and entirety confined to seeing that the 
money collected was expended for the purpose for which it 
was allocated. 

Mr. Hawkins, in his repty, stated that after hearing the 
discussion he still held to his principles, and he said that the 
only way to obtain efficiency and good roads was to put them 
under one authoritj'^ in the different counties. He knew that 
the County Councils worked hard, and that the Poor-Law 
Commission was going to put more work upon them, but he 
felt certain that in spite of that the3* could do all the work 
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asked of them in a large-hearted way, and thoroughly well. 
As to the remarks of Mr. Chapman, he did not think 
Lancashire could be compared with other parts of England. 
Dealing with what Mr. Gowan had stated, they knew that 
Croydon was practically an urban district, and he believed 
that urban powers prevailed in the greater part. Mr. Gibbons 
seemed to suggest that his (the speaker’s) experience with 
District Councils had not been very pleasant. His experience 
when he was a district surveyor was very pleasant. One, 
however, ought to air one’s views if they thought it desirable, 
and stick to the truth if they considered there was a benefit 
to be obtained. He hoped that the few people who appeared 
to be against him would -in their leisure hours take the 
opportunity of reading through his paper again. It was, to 
his thinking, much better to have 67 road authorities 
than 707. 

The Ch-Airman observed that they were indebted to the 
authors for the papers, and also to the gentlemen who had 
taken part in the discussions and given them the benefit of 
their valuable expert opinion. He thought that the opinion 
expressed that morning was emphatically against the setting 
up of a central department with large powers of control and 
interference. His own county (Warwickshire) had made 
several representations against the establishment of a central 
department, and he was quite certain that the general opinion 
was the same throughout a large number of counties. But 
they must bear in mind that the ratepayers of the kingdom 
were getting exxeedingly restive on tlic subject of the main- 
tenance of the hi^ways, the cost of which had been so largely 
increased by all forms of motor traffic. What he thought they 
ought to try and concentrate their attention upon was to 
obtain considerably larger aid from the central authority for 
the maintenance of the main arteries, and the problem of how 
this end was to be attained merited the serious consideration 
of the Conference. No doubt they would have to submit to 
some form of inspection, as little as would conduce to the 
Government giving them the maximum amount of aid. That, 
he thought, they must agree to, else thej’^ would not get the 
desired help for the ratepajxrs. Another point on which 
he thought the Conference would be entirely of one mind was 
that the time had arrived when there should be a codification 
and consolidation of the existing highway laws, with certain 
amendments therein. What those amendments were he 
would not go into, but some general resolution on the subject 
could certainly do no harm, and it was to be hoped it would 
result in making the administration of the highways simpler 
and easier than it had been in the past. 
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TAPER 29: BV W. JOTOSON-IIICKS, M.P. 

The question of extraordinar}' traffic has of late years become 
a somewhat complex one, partly by reason of the amendments of 
the .section of the Act dealing- with the subject, but mainly because 
of the numerous decisions that have been g‘i\'en by the Courts, not 
only a.s to the liabilities of those who conduct extraordinary traffic, 
but also as to the duties of road authorities in connection 
therewith. 

In the year r86i, when locomotives were likely to become 
common on the highways, the Legislature appear to have antici- 
pated that great damage would result from their use. It was 
accordingly thought prudent to enact that if the use of any 
particular locomotive caused excessive wear and tear of the 
highways, the Principal Secretary of State might by order prohibit 
the use of an)’ kind or description of locomotive specified in such 
order on any highway whatsoever (1861 Act, Section 5). 

Apparently, it was found in practice that the use of locomotives 
constructed in accordance with the statutor)’ requirements did not 
cause that amount of damage which was expected, and the pro- 
vision as to wear and tear was repealed four years later (1865 
Act, Section 3). 

It was not until the year 1878 that extraordinary traffic was 
again dealt with by Parliament. 

Section 23 of the 1878 Act as amended by Section 12 of the Act 
of x8g8 is the basis of all extraordinary traffic claims. It is very 
general in its terms, and applies with equal force to all and every 
kind of traffic ; it is wide enough to include anything from a pannier 
donkey to the traction engine whose proud owner christens it with 
such a name as the “ King of the Midlands ; it holds in its meshes 
traction engines, motor lorries, and the humble brick-cart. It is 
the road authorities’ charter, and having regard to its general 
and vague terms it has yielded a fairly full harvest to the lawyers. 

After a period of some years many of the points arising under 
the section were, by reason of legal decisions, laid at rest, but not 
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.-a few were resurrected in a different form by Section 12 of the 
i8g8 Act. 

The 1898 Act altered the period of limitation, but this amend- 
• -ment has given rise to many decisions, and has raised very difficult 
■questions on two important points — ^viz. : (1) whether or not the 
damage was the consequence of a particular contract or work 
■ .extending over a long period, and (2) if so, at what period was 
such contract or work completed. 

Another point which the 1898 Act resuscitated was the question 
-as to who was liable. Lord Gerard's case (Gerard v. Kent 
'County Council, 1897, A.C., p. 633) practically settled the point 
under the 1878 Act, but it was that decision which brought the 
.amendments effected b}' the 1S9S Act into being, and by that 
■amendment it was enacted that the persons liable should be those 
by whose or in consequence of whose order the extraordinary 
traffic had been conducted. This seems to have given the road 
.authority the right to sue (n) the building owner, (6) the builder, 
(c) the traction-engine owner, (ff) all three of such persons. 

The main question as to whether the traffic complained of is 
• ordinary or extraordinarj'^ is one of fact — it is difficult to see how 
it can be made otherwise — and consequently on this question 
•each case must rest on its own merits. 

Brief!)*, to summarise the law, the road authorities must have 
■regard to the following matters ; 

1. They must so far as they are concerned be satisfied that the 
■traffic complained of is extraordinary. 

2. They must determine who are the persons or person by or 
an consequence of whose order the traffic complained of was 
•conducted. 

3. They must have regard only to the traffic using the particular 
road in respect of which the claim is made (Etherley Grange Coal 
Company v. Auckland District Highway Board, 1S94, i Q.B., 
page 37). 

4. They must prove the nature of the ordinary traffic. 

5. They must take into account in arriving at the cost of 
•ordinary repairs any additional cost occasioned by an increase in 
■the ordinary traffic (Hemsworth Rural District Council 71. 
Micklethwaite, 68J.P., 345). 

6. They must charge against the defendants nothing beyond the 
.amount necessary to put the road into such a state of repair as 
would bear the ordinary traffic. 

7. The)’ must take into account any increase in the cost of 
labour or material, an)’’ increase of expenditure due to abnormal 
weather or other abnormal conditions. 

8. They must take care that all persons conducting extraordinary 
.traffic bear their proportionate burden of the cost. 

9. They must determine whether the damage arose from the 
.carrying out of a particular contract or work extending over a 
long period, and commence the action within the proper 
^period. 

10. They must see that the money luis been expended before the 
.surveyor gives his certificate. 

I do not think that anyone will dispute that it is by no means a 
light or enviable task for a road authority to so frame a claim that 
jt can survive the ordeal of criticism in the Luav Courts. 

J have been professionally concerned in many extraordinary 
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traffic cases, and in the course of them I have been broug-ht 
into contact and at times in violent collision with road 
authorities. I am bound to say that my experience convinces me 
that in cases of undoubted extraordinary traffic there are too many 
difficulties m the way of road authorities, and in cases where traffic 
though heavy is not in fact extraordinary, the difficulties placed 
on the shoulders of those responsible for such traffic are too- 
burdensome. 

Having regard to the greatly increased use of our highways, 
in my opinion a more comprehensive Act should be passed giving 
some real guidance to road authorities as to their rights and 
liabilities in connection with traffic over their roads. 

The question of the nationalisation of main roads is one that has 
often been discussed, and I believe the principle receives the 
support of many leading authorities on the question of road con- 
struction and maintenance. As a step to this end, I advocate that 
with regard to main roads they should all be in the hands of the 
county authorities. 

Such a course would, I think, tend to minimise some of the 
difficulties arising in connection with the subject in question. 

On this point I might refer to a recent case not yet decided, 
where through traffic from one town to another along the main 
road has been the subject of practicall}' two claims, owing to the- 
fact that between those two towns there is a length of road main- 
tained by a local Council as.sisted with a grant by the County 
Council, if the County Council succeed in such a case, then, of' 
course, the local Council will bring a further action, which, by 
reason of the legal costs, though successful, may result in no- 
benefit to the ratepayers in whose interest the action is really 
brought. 

With regard to traffic which in most cases is extraordinary, 
such as that in connection with the building of a large mansion, 
or the construction of a factory, or such works as reservoirs, 
necessitating heavy traffic over roads otherwise comparatively Httlo 
used, I think that the owner or contractor should pay, unless it is- 
in a district where traction engines or heavy motors are common, 
in which case the road authorities should keep or make all their 
roads suitably strong. 

As to traffic in connection with a local industry or traffic merely 
involving a change in the method of hauling, it should be open to 
the Court to consider how far such traffic is connected with an 
industry which confers benefits on the neighbourhood in which it is 
carried on, and that relief should be given^ so that such industry 
should not be stifled by claims for extraordinary traffic. 

I have rccentlj' been concerned in such a ease, and the persons 
against whom the extraordinarj' traffic claim was made carried on 
a great industrj* in the district, they paid a very large proportion 
of the rates collected by the Council making the claim, the bulk oC 
their traffic was sent over the local railway, and yet they were 
persistently prosecuted by the local Council ; but when the case 
came before one of the ablest judges of the High Court, he- 
animadverted on the conduct of the Council in pressing such a 
claim, and stigmatised the section of the Act when applied to such 
a case as an odious one. 

.But what of the road authority which is composed of small- 
minded men who hate traction engines as much as .we suppose; 
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they do the author of all evil, and whose one main idea is to starve 
the roads and keep down the rates ? The kind of road authority 
who lays down metal (g^eherally inferior local stone) on its roads 
and leaves the pneumatic tyres of the motor traffic to roll it in. 

One of these gentry on being remonstrated with by me, replied, 
“Oh! but we don’t want to encourage motors in our county.” 
Equally they “don't want to encour.'ige” heavy mechanical 
traction in their county, entirely oblivious of the fact that thej' are 
trying to stop the march of commercial progress, and to retain 
their county in a condition not far removed from that of the Middle 
Ages. 

These old-world countj' councillors have been by the action of 
the courts of law gradually aroused from their slumber by various 
decisions, each one gradually shifting the onus of providing 
adequate roads a little further until at last we have arrived at 
what I consider an almost fair obligation on the road authorities. 

In the early days of traction-engine cases we had to prove that 
the traflic was ordinary upon the road in question, and one of the 
judges went so far as to say that the traffic that was extraordinary 
never could by the lapse of time become ordinary, quite oblivious 
of the fact that in that case the first wheeled cart could never have 
become ordinar3’’ traflic. However, this dictum was never seriously 
regarded by the legal profession. Then we got as far as justifying 
traffic if it occasionally used the road in question, provided it was 
the usual traffic of the district. Finally', we have travelled so far 
towards a common-sense interpretation of the duties of road 
authorities that they must keep them in such a state as to 
be strong enough to carrj' the traffic which thej’’ as reasonable 
men ought to expect upon it. This was the decision in the case 
of Attorney-General v. Scott, where the road authority sued the 
defendant for being a nuisance, insomuch as he had churned the 
road up to such a condition that it was absolutelj' impassable. 
The answer of the defendant Avas : “ No, it is not I who am the 
nuisance, but j'ou, because you ought to have known that stone 
quarr^nng was the traffic of the district, and that traction engines 
Avould use 3'our road, and therefore j’ou ought to have made it up 
sufficiently' strong to bear the weight I carried.” 

This alwaj's seemed to me to be common sense, and now it is 
common law. 

The next subject which owners of heavy traction vehicles will 
have to take into consideration will be the bridges which span 
railway's and canals. I will not enter into it fully', ns it is even 
more important and perhaps more technical than roads, and likely 
to involve, before it is settled, even bigger litigation. 

The attitude adopted by the railway' and canal authorities seems 
to be that they have only to let a bridge get into disrepair to 
entitle them to put up a notice warning lieavy' traffic not to go 
over it, and in doing so they have entirely cut different parts of 
the country' off from their neighbours. 

In my opinion the gradual establishment of the law relating to* 
roads will enable us to carry on the same line of argument in the 
Courts, and compel the owners of bridges Which cut through the 
King’s highway' to keep such bridges up to the standard of the 
highways on either side of them. 

Take a road which originally was a country road. The railway 
cuts through it and carries the road over on a bridge. It is quite 
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.true that this may have been done when there was no heavy traffic, 
;but as the traffic increased and the construction of the road was 
improved, it is quite clear that but for the block created by the 
'•bridge the road would continuously have improved ; and I have 
every reason to believe that when a case comes before the final 
Court of Appeal Ave shall be able to establish the proposition that 
the owner of a bridge who for his own personal benefit is allowed 
to cut into and to that extent create a nuisance upon the highway, 
jnust keep it up to the standard of the highway and sufficiently 
strong for the needs of the traffic travelling along the same 
highway. 

In conclusion, I would merel3' add that all users of roads are 
•enormously indebted to the owners of heavy traffic for having 
•caused the great improvement which has undoubtedly taken place 
in recent years in the construction of the main roads of our 
-country, and it is well that road authorities and road engineers 
should realise, as I believe they are beginning to do, that such 
improvement not merely cannot go back, but must be yearly 
progressive. 

PAPER 30: BY W. H. SCHOFIELD, ASSOC.M.INST.C.E., COUNTY 
SURVEYOR OF LANCASHIRE. 

In submitting this paper I do not propose to enter into the legal 
points which are involved, but rather to deal with it from the 
point of vicAV of a surveyor whose duty it is to repair and maintain 
roads which are largely used by this form of traffic. 

It is certain, however, that the recovery of damages alleged 
to have been caused by extraordinary traffic has been the subject 
of litigation in a considerable number of cases during the past few 
years, and the uncertainty of the result, together with the heavy 
costs incurred in fighting these claims, has, no doubt, deterred 
many surveyors from advising recovery of money to which they 
feel they have a just and equitable claim. 

Presuming the preliminary pitfalls of the survej’or’s certificate 
and the commencement of proceedings within the specified time 
are got over, there are other complications which may arise 
which make it difficult to lay a claim which can be easily 
substantiated. 

A case which happened in my own county aVUI, perhaps, 
illustrate my meaning more clearly. 

A firm of contractors entered into a contract for the building of 
a large public institution near a certain main road, and in carrying 
out the Avorks, AA’-hich extended OA'er a period of rather more than 
two years, thej’ com^eyed their building materials over consider- 
able lengths of tAA'o separate main roads of quite different 
character by motor AA'agons, doing considerable damage to both of 
them. Unfortunatelj' for the county, almost simultaneously the 
•extension of another large public institution AV'as commenced by 
another firm of contractors on one of these tA\m main roads, 
•conA'ej'ing exactly the same class of materials, but chiefly by 
horse-draAvn vehicles. It was found to be impossible to prove 
the extent of the damage caused by each contractor on this 
■particular main road, and although a claim could undoubtedly 
have been substantiated 'against each of them if the respective 
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-contracts had been carried out at different periods, we were advised 
to eliminate that portion of the expenditure from our claim 
against the first contractor and to make no claim against the 
-other, and thus the county had no remedy, although the actual 
damage to the road was considerably increased. 

We have had at least three cases of this type during the 
■past four or five j’ears. 

A serious practical diflicult3' in preparing a claim for extra- 
•ordinary traffic is presented bj' the wording of Section 23 of the 
Highwa3's and Locomotives Amendment Act, J^8. 

In this count3'', at an3' rale, no comparison of the cost of the 
maintenance of a main road which would be of any use could be 
made “with the average expenses of repairing highways in the 
neighbourhood,” and the comparison of the cost of maintaining 
one main road with another in the same neighbourhood would also 
be futile. The onl3' equitable comparison, therefore, is that of the 
cost of maintaining the same road both before and during the 
continuance of the extraordinar3' traffic, and possibly for a 
subsequent period. 

Traction Engines . — ^There has, I find, been no ver)' large 
•increase in the number of traction engines licensed in Lancashire 
during the past few 3'cars. The following is a list of those at 
present on our books : 


.Agricultural locomotives registered 158 

General haulage locomotives licensed 32 

General haulage locomotives for which ndditionnl licences were taken 

out during the past twelve months 10 

Daily permits issued during tiic past twelve months 222 


Although the number of traction engines has not seriously 
increased of recent date, the same cannot be said of the weights 
which are now being conve3'cd by these locomotives over our roads. 

During the past six years upwards of 60 new cotton mills have 
heen erected within the geographical count3' of Lancashire, and 
the provision of steam boilers for these mills alone has caused a 
serious increase in the number of exlremel}’ heav3' loads conve3’ed 
-over our main roads. 

According to the report of the evidence given before the Select 
Committee on Traction Engines on Roads, which was issued in 
Juh', iSgS, the average weight of steam boilers was then about 20 
tons, whilst to-da3'' veiy few boilers are made of less weight than 
20 tons ; the3' vciy frequentl3’ run up to 36 tons, and some few 
■cases to 39 tons in weight. 

Under Section i (3) of the Locomotives Act, i8gS, it is provided 
“ that the regulation of weight herein mentioned shall not extend 
•to an3r wagon carrying onh' one block, plate, cable, roll, vessel of 
'Stone or metal, or other single article being of greater weight than 
r6 tons, etc. , etc. , and any damage arising from the user of any such 
wagon shall be deemed to be damage caused b}' excessive weight 
within the meaning of Section 23 of the Highwa3's and Loco- 
motives Amendment Act, 1878, as amended b3' this Act.” So 
that under the foregoing section traffic such as this is deemed to be 
“ extraordinary.” 

Under the Locomotives Act, 1898, the County Council must, on 
application, license any locomotive weighing under 14 tons if the 
•„samOi is properly constructed, and the3' have afterwards praclicall3' 
■no control over it. 
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In case of a locomotive weighingf over 14 tons however, the 
County Council may refuse to license altogether, or if they do- 
issue a licence they may make such conditions as they think fit. 

This county refuses to issue licences for locomotives weighing 
over 14 tons, except under the following conditions : 

1. That the locomotive shall only be used for the purpose of 
drawing a single indivisible article which could not be drawn by 
an engine less than 14 tons. 

2. That any question as to damage to the roads caused by 
extraordinary traffic, or excessive weight, shall not be the subject 
of an action, but shall be settled by a single arbitrator to be 
appointed by agreement, or, failing agreement, to be nominated 
by the president for the time being of the Institution of Civil 
Engineers. 

3. The owner of a locomotive shall send a written notice to the 
county surveyor at least two da3's before each occasion on which 
it is intended to use the locomotive on a road tvithin the 
administrative county, stating the route intended to be 
traversed. 

4. The owner of the locomotive shall as far as possible refrain 
from using the locomotive on a macadam road when the condition 
of the road is unfit for such heavj' traffic. 

Under these conditions it has been possible to obtain fairly 
accurate information as to the number of journeys made and the 
weights conve3-ed by these particular engines, as well as the route 
proposed to be traversed. 

During the period from March 31st, 1906, to February 28th, 
1909, 412 boilers were conveyed by locomotives owned by six firms 
along our main roads, and of these, three firms were amongst them 
responsible for 350. 

The weight of the train, including engine, bogie, and load, 
varied from 48 to 67 tons, whilst the length of the main roads 
traversed within the administrative county varied from 2h miles to- 
23 miles, the average of the whole of the jovirneys being 9I miles. 

On one occasion two boilers, each weighing 22 tons, were con- 
ve3’cd at the same time b3' one engine weighing 16 tons, the total 
train load being 80 tons. 

The local .surveyors were notified of. the proposed conveyance of 
each particular load through their respective districts, and in nearly 
every case the engine was followed and the damage noted, but 
the sum total of the damage returned as having been caused in 
each district in each individual case was too small to make it 
worth while sending in a claim. 

The fact that the main roads are sufficiently strong to carry 
these weights without either breaking through the crust or 
depressing the foundations appreciably is clear, and consequently 
the apparent surface damage for which a claim could be easily 
justified was small, but I do not think that it can be reasonably 
argued that this apparent damage is by any means the whole of 
that which has occurred. 

If the road foundations had been weak or the surface coating 
thin, there is no doubt this traffic would have cauied damage 
which would be easy to see and probabl3'^ expensive to repair, 'and 
the cost of reinstatement could have been recovered. 

'Where the road is strong, however, the crushing of- the 
macadam surface, which undoubtedly takes place with extra- 
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ordinary weights such as these, has the effect of considerably 
shortening the life of the road, but for such a damage there is, 
unfortunately, no compensation under the present law. 

One good result at least has been obtained from the close 
supervision of these six locomotives — viz., that the owners have 
kept the wheels in good condition, and so minimised the damage 
as much as possible. 

We have no record of the journe3's made by the remaining 36 
locomotives which are under 14 tons in weight, as wc cannot 
legally require these particulars to be furnished to us, and we con- 
:sequently are not in a position to judge what the total number of 
these heavy loads passing over our roads amounts to, but I do not 
think it would be unreasonable to ask that in the case of heavy 
indivisible articles such particulars should be furnished to us. 

Our income from the licences of hcavjf locomotives for the last 
completed j'ear amounts to ;6692i a sum which is absolutely 
insufficient to compensate for the amount of damage done. 

Heavy Moiorcars {Motor Way^ous ). — This tj'pe of heavy traffic 
has increased rapidly in this country during the past 3 or 4 j'ears. 

It is, I am sort}' to sa}*, almost impossible to give an accurate 
statement of the number of motor wagons using our roads, owing 
to the manner in which they are at present registered. 

We have, however, 104 wagons registered with the county in the 
names of Lancashire firms, and there arc 224 others registered by the 
•county borough authorities within the geographical county. The 
county of Chester has also registered 50, and the county borough 
of Leeds 29, all in the names of Lancashire firms ; and there are 
no doubt many others similarlj' registered by the counties or 
county boroughs in which they arc manufactured, and which are 
using our roads. 

I think, therefore, it would be no exaggeration to sa}' we have 
upwards of 450 motor wagons using the main roads in this countj' 
ver)' regularly. 

The effect of these heavj' vehicles with small diameter wheels, 
travelling at a comparativclj' high rate of speed, has been in many 
cases most marked. 

It is quite certain that the total damage caused by motor-wagon 
traffic in Lancashire is far in excess of the total damage by traction 
engine, and I am not so sure that this state of affairs is due 
altogether to the fact that we have a greater number of the former. 

It is difficult to say what proportion of the additional wear 
should be ascribed to the motor vragon itself and the proportion 
due to increased traffic, as there is no doubt whatever that the 
greater bulk of it is traffic which has hitiicrto been dealt with by 
the railways. 

I can, however, point to a few cases where the goods from a 
particular mill were originally conve^'ed by horse-drawn vehicles, 
for which motor wagons were substituted. 

These roads were in a thoroughly sound condition, and carried 
the ordinary vehicular traffic, including the traffic from these mills, 
quite satisfactorily, but immediately the motor-wagon traffic 
commenced the cost of maintenance was very substantially 
increased. 

In the populous portion in the south of this county we have 
hitherto had a very considerable mileage of main roads paved 
with local millstone grit setts, and the effect on these lengths has 
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been deplorable, the setts having' been either broken or crushed in. 
a wholesale manner. 

The conclusion I have arrived at is, that it will be economical 
in the future to pave with granite setts any road which has .to 
carry 35 to 40 motor-wagon loads per day, such as are common in 
Lancashire, in addition to only a moderate ordinary vehicular 
traffic. 

The annual income received for these motor wagons ^barely 
pays the cost of registration, so that the whole burden of the 
added maintenance charges falls on the shoulders of the general- 
ratepayer. 

My personal opinion is that the owners of these heavy motor 
wagons ought to contribute substantially either by payment of an 
annual licence fee, or by some other method, towards the extra 
cost which we are now being put to In reconstructing and main- 
taining these roads to suit their abnormally heavy and destructive 
traffic, and, further, I think the resulting damage would be 
appreciably reduced by enlarging the wheel diameter. 


PAPER 31 ; BY R. J. THOMAS, M.INST.C.E., COUNTY SURVEYOR 
OF BUCKINGHAMSHIRE. 

The author deals with this subject in its relation to roads in 
rural counties, light in construction, but capable of sustaining 
the ordinary traffic of the district. It is understood that the 
conditions obtaining in populous and industrial localities, where 
the nature of the traffic is heavy, will be discussed by other 
writers. 

There has been in recent years an appreciable increase in 
extensive injury to country' roads, attributable not only to a 
greater number of specific cases of exceptional traffic, but 
particularly to the passing of the 1898 Locomotives Act and the 
Motorcar Act and Orders of 1903-4. 

This exceptional traffic on roads may be broadly divided into 
three classes : 

(fl). The temporary user of a lightly constructed country road 
for conveying materials to tlie site of extensive building, sewerage, 
water supply, or other constructional works. As contracts^ for 
such undertakings invariably require their completion within a 
stipulated period under penalties for default, contractors must, 
in their own interests, keep up a regular supply of materials, 
thus subjecting the roads traversed to constant heavy traffic, 
irrespective of the weak condition to which rain or break up of 
frost may have reduced them. 

(A). Heat'j'' traction-engine traffic under daily permits issued in 
accordance with Section 9 (9) of the Locomotives Act, 1898. 

That traction engines, if licensed in one county, may traverse 
roads in any other county at the nominal charge of ss. 6d. per day 
(a sum barely sufficient to meet office expenses in issuing permits), 
has undoubtedly caused many and increasing cases of extra- 
ordinary traffic and excessive weights, and light country roads 
are now, at unexpected and irregular times, utilised by this traffic. 
As an instance, the author had recentl)' through the county of 
Buckingham, en route from the Midlands to London, a 32-ton 
boiler on a trolley weighing 8 tons, and having wheels less than 
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2 ft. 6 in. diameter, drawn by two 12 or 1 3 ton traction engines ; 
a gross weight of some 64 or 66 tons ! As this occurred during 
the break up of a frost its effect be imagined. 

The growth of this class of traffic will be appreciated when it is 
stated that, from returns recently obtained by the author, more 
than 22,000 daily permits for traction engines were issued in 
England and Wales during the past 12 months. 

As permits are generally applied for to the clerk of the council 
the day before, and often on the actual da}"- of haulage, it is 
difficult, if not impossible, for the survej'or to arrange for 
observing the passage of a specific engine along his roads, hence 
damage is often undiscovered until later, when probably other 
engines have traversed the same road, and it is tlicrefore 
impracticable to allocate the cost of restoration between them. 

It is urged that applications for permits should be sent in at 
least three daj's in advance ; that they should state the route 
intended to be taken, and give the weight of the engine and load ; 
that a heavier fee be charged, regulated by the gross weight, and 
that the road authority have power to refuse permits for traversing 
light roads when their condition is totallj' unfit for heaxy traffic. 

(c). A change in the weight of loads carried and in the vehicle 
employed. 

Where a road capable of taking its ordinary traffic is injured by 
regular journeys of newly introduced heavy vehicles belonging to 
one owner, and there is no indication or sufficient ground for 
supposing that others will adopt such methods of haulage, the 
Courts have decided (in the Salop case and also the recent 
Geirionydd appeal) that where old-fashioned traffic is conducted 
in a new manner which cither increases the wear of a road, or 
places heavier loads upon identical vehicles with similar results, 
the costs incurred in making good after such traflic can be 
recovered, presumably as long as there is no additional user by 
similar traffic. 

It is obviously a case of individual user against the public at 
large : a manufacturer finds it cheaper to transport his goods to 
his branches by traction engine than by rail, and, as the price of 
such goods to the consumer remains the same, makes an additional 
profit, though at the same time necessitating increased expenditure 
bj'’ the road authoritj’. 

When, however, new industries arise or developments and 
changes take place in the general character of a locality, the 
frequent result is the general adoption of heavier loads transported 
by means of self-propelled vehicles of considerable weight. If the 
roads traversed have no reserve of strength beyond that which 
successfully sustained all previous traffic, such rapid increase in 
additional weights and new methods of haulage must undoubtedly 
do extensive injury, and necessitate considerable strengthening in 
such roads, if not complete reconstruction. 

■ These cases are the most difficult to deal with as between the 
general public and the individual trader. 

It is obvious that • no country road authority in whose area 
traction engines are little used would be justified in strengthening 
their roads in excess of full existing requirements, in speculative 
anticipation of a sudden influx of heavy self-propelled traffic. 

That the entire cost of reconstructing a road injured by what 
may fairly and reasonably be assumed to be a “forerunner” of 
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.coming- mcUmds of hnulngrc should be chargfcd to such vehicle 
would be manifestly unfair and unju.st, and the atithor is of 
opinion that only the cost of all surface repairs necessitated by 
such pioneer tralfic should be borne by the owner of the vehicle, 
the road authority vindcrtaking^ the additional foundation and 
other work necessary for providing traction-engine strength. 

It is exceedingly dilTicult to decide when the volume of traffic 
or number of heavy vehicles conveying it has continued long 
enough to be deemed the ordinary traffic of the district, and it 
is believed that no definite rule can be made applicable ail round, 
but that each case must be considered upon its own merits and 
the var3-ing local conditions. 

As there arc registered in England and Wales over 7,500 
agricultural traction engines, 1,100 general haulage engines are 
licensed annually, and, as staled, make some 22,000 journeys per 
.year outside their own counties, and some 4,500 heavj' motors are 
registered (at a nominal fee of 2s. 6d.), it is abundantlj' evident 
that he.avy traffic is increasing rapidly', and that all main trunk 
roads will soon have to be up to traction-engine strength, if such 
tmffic is not to be discouraged. It is in the user of light country 
roads, which form the majority of public highwaj's, that such 
exceptional traffic should be regulated, and much can be done in 
this direction by the passing of by-laws — subject to confirmation 
bj' the Local Government Board — under Section 6 of the i 8 gS 
Locomotives Act, closing weak and least suitable roads to traction- 
engine traffic, cither during the winter months or permanently. . 

No paper on extraordinary traffic can exclude reference to 
the excessive injury' done to rural roads by mud and dirt 
dropped upon them from wheels of vchicJe.s coming ofT heavy 
land, etc., the surface metalling being torn up extensively by 
other wheels when they pass over such adhesive mud. As no 
successful prosecution under Section 73 of the 1835 Act has taken 
place, so far as the author knows, and the Home Office quite 
recenth* expressed the opinion that it is not competent for a 
Countj' Council to make by-laws prohibiting or restricting ^ch 
user of a highway, an amendment in the law can alone abate 
what is unquestionably a source of considerable extra expenditure 
to rural road authorities. 

There is also the phenomenal growth of fast motor traffic on 
pneumatic tj-res with steel projections. .An inspection of some of 
the French “Routes Nationales” last autumn revealed the 
extraordinary- effect of this traffic, and in thi.s country equally 
grave results are visible. A motor engineer in a recent paper 
gave illustrations of injury done to London asphalt, and ruts cut 
inches deep on a hill in Hampshire by these tyres. 

As it is almost impracticable to recover the cost of restoring 
roads injured by such traffic, in consequence of the difficulty of 
allocating any proportion to a given car among so many, it is. 
urged very strongly that some portion of the addiljbnal expenditure 
necessitated by this traffic should be contributed by those 

responsible for it. iv 

Considering the subject of restoration after extraordinary tminc- 
in more detail, road authorities have imposed ypon thimi the dutj- 
not only' of restoring injured roads to their former condition when 
any exceptional user has terminated, but also of executing during 
such haulage all temporaiy repairs nccessaiy' for the safe and 
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'unrestricled passiig-e of the ordinary traffic of the district. In the 
author’s experience a large proportion of the expense and most of 
the disallowances in these cases occur in this portion of the work, 
and it cannot be too strongly urged that particular care be taken 
during such period, not only to record the daily traffic, weather, 
etc., but also in minute detail the work executed in temporary and 
oft-repeated repairs. 

When the surface work has been completed it is difficult to 
show the extent to which such repairs have been effected, and it 
frequently occurs that a judge, jury, or arbitrator is slow to accept 
the fact that the quantity of material charged for has been used 
in temporary filling of ruts and holes, or, in the alternative, that 
it was necessary. 

It is also contended by those responsible for such injury that 
-.the additional thickness of hard material put into the roads in 
filling such ruts, etc., is in the nature of “ betterment.” 

This additional material being required in the bed of the roads 
in consequence of and during extraordinar\' traffic, its cost should 
not be borne b}"- the road authority, to whom it would be 
superfluous, as the roads and their foundations were strong 
•enough for ordinary traffic prior to such exceptional user, and 
would have continued so. 

Along narrow roads traffic of unusual weight will force the 
metalling lying between ruts and gutters outwards into soil at 
sides, with which it is too often churned up and ceases to afford 
lateral support. In such cases it is essential that this useless 
mixture be removed and hard rubble substituted for the future 
stability of the road. This has indirectly the effect of widening 
the metalled road surface in excess of previous and probable 
future requirements. Material and work are thus wasted as a 
direct consequence of such traflic, and should be paid for by 
those responsible for such exceptional user of the road. 

In conclusion, the author believes that a material change 
is rtccessar)', in the interests of all parties, in the method of 
ascertaining and recovering expenditure incurred in restoring 
roads injured by extraordinary traffic. 

He is of opinion that, prior to the commencement of haulage of 
exceptional character in weight or total quantity transported, the 
person by or in consequence of whose order it takes place and 
the road authority shall agree upon the price to be paid should 
injury be done. In the event of disagreement they shall select 
a competent and impartial arbitrator, or, failing agreement, such 
arbitrator shall be appointed by the Local Government Board, on 
appeal by either party. * 

It shall be his duty to — 

1. Inspect the roads prior to such haulage, ascertain whether 
they are sufficiently .strong for local traflic, carcfullj* examine and 

. note their condition, cross-section, thickness, and quality of 
metalling, surface drainage, foundation, character of subsoil, etc. 

2. Pay periodical visits to the roads during progress of such 
haulage, have access to all books and accounts, and be supplied 
with any particulars of expenditure, weights of material hauled, 
etc., he may desire. 

3. Determine the amount (if any) to be paid. 

It is believed that by this method the interests of the person 
responsible for the traffic would be safeguarded against claims 

9 
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for unnecessary or extravagfaiit work, and road authorities would"' 
be protected from loss in expenditure incurred when carrj’ing: out 
their statutory duties. 

Doubtless there would be instances where the arbitrator’s 
- services would not be required in their entirety in consequence 
of mutual agreement, or the absence of appreciable injury to the 
roads used, but tlie amount re25resonled by fees so forfeited would 
be but an infinitesimal portion of the costs incurred by present 
methods of procedure. 

Tt is asserted with confidence that neither a judge, jury, nor 
arbitrator can possibly be in a position to mete out justice in these 
cases, unless possessed of the local knowledge, dct.ails, and 
particulars enumerated above. 


DISCUSSION. 

The CiiAiKMA.N, in opening the proceedings, congnatulalcd 
the Conference upon the statement made on the previous day 
in Parlianieiit by the Chancellor of the E.vchcqucr, that 
compensation was to made to the local authorities for road 
making and maintenance. That they would receive sub- 
stantial assistance lie doubled, but it was the thin end of 
the wedge ; and if it was conceded that some assistance was 
rcquiicd from the Imperial Exchequer it was a step in the 
right ihrection, and he hoped it would be followed by some 
further concessions in the future. The papers were most ably 
written, and he wa.s sure that all who had read them Avould 
agree that they contained a great deal of information and 
experience common to them all ; but he should have preferred 
if some suggestion had been made as to the advisability of 
drawing up a resolution on the subject dealt with by the 
papers, and submitting it to the central meeting. However, 
some form of resolution might suggest itself in the course of 
the discussion. 

Mr. ^^^K1I) (Central Chamber of Agriculture) said 

he had read through the three papers with considerable 
interest, and he thought they would all agree in one thing, 
and that was that the ' subject dealt with was one 
surrounded with very great difficulties, and that the costs 
incurred by County Councils and other road authorities 
through extraordinary- Irafiic were very often excessive. Ivir. 
Joynson-Hicks declared that the subject had become complex, 
and Mr. Schofield referred to the large amount of litigation it 
incurred and the difficulty of the recovery of damages. The 
third paper gave a great deal of interesting information with 
respect to the question. As far as ho could sec, none of the 
authors had come to any definite conclusion as to what the 
remedy should be. He (Mr. Homer) would refer to an 
, instance which occurred under his own observation. A. 
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contractor was putting up a large building for the county, and 
in order to cover a possible claim for damages to roads he 
made the total of the contract £ 2,000 extra. He went over 
some miles of main roads, and quarter of a mile of District 
Council roads. The amount recovered by the District Council 
was several hundred pounds, but in the case of the County 
Council it was very little. In an3'^ case the ratepayers were 
considerably out of pocket by the whole transaction, because 
the}^ did not get the whole of the ^2,000 charged for possible 
damage in the contract. He could give other instances of the 
exceedingly curious working of the law, but those present had 
possibly as much experience as he had had. His suggestion 
was that the law relating to extraordinary traffic should be 
'altered in the direction of placing all engines using the roads 
on the same basis, whether new or old traffic. Buildings 
erected were often public buildings, or large mansions that 
would contribute to the rates, and tend to develop a neigh- 
bourhood, and the traffic was constantly becoming ordinary 
traffic. To meet this the roads must be standardised, and 
Class r should be strong enough to bear all descriptions of 
traffic, and must be kept up to the mark. Traffic roads should 
be maintained at the cost of the central authority, who should 
contract with the County Council to keep them in order. The 
second-class road should be under the local authority, with 
inspection by the Government, who should pay at least half 
of the cost. The third class of roads would be those main- 
tained by the local authority'. Claims for damages should be 
against those who employed engines and motors beyond the 
capacity of the roads. If they ran these on a third-class road, 
which could not bear them, they did so at their own risk. 
This should apply to farmers’ carts as well as to motors. He 
might say that Mr. John Burns had held out a hope, and he 
would be willing to assent to such a proposition as that, and 
he (the speaker) thought this would simplify the question as 
between Urban District Councils and County Councils, as the 
Urban Councils would not have the troublesome audit of 
accounts which they had at present. 

Mr. Hutchins (Montgomeryshire) asked how the matter 

would stand as to the carrying of stone. In his case a 

neighbouring council carted stones on six miles of his 
Council’s roads instead of 16 miles of their own. They - 
carried four tons, including a four-horse wagon. 

The Chairman : Do you suggest it is extraordinary traffic 
because it comes from the neighbouring county ? 

Mr. Hutchins : No. Because it is excessive weight — 
between 30 cwt. and 4 tons. 

The Chairman : Speaking off-hand, I don’t think you could 
look upon that as extraordinary traffic. 

Mr. Aveling (Royal Automobile Club) said there was 

a sure and easy method of freeing oneself, if the user of a 

heavy engine on the public road, from the heav}'- claims 
made on users by road authorities. The man who owned 

9 * 
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two or three road locomotives formed a company with 
the members as debenture holders, and when the owners 
of the engines received a claim in respect of extraordinary 
traffic they simply liquidated the compan)^ and the result 
was that there was nobody with whom the claim would 
lie. The law was that the claim was to be made on the 
■" owner.” If an owner could escape by forming a company 
such as he had described, there should be a provision to force 
the user of the roads to give a guarantee to enable the road 
authority to recover the cost of any repairs caused by his 
extraordinary traffic. As to moving very heavy boilers, that 
was a matter that was brought to the attention of the 
Legislature, and he knew of no other %vay of moving these 
except by the means or method mentioned in the paper. If 
an extraordinary charge was made on the users, they increased 
the price of the contract for delivering and erecting the 
boiler. Mr. Schofield brought a certain amount of complaint 
against heavy traffic, and especially • against heavy motor 
wagons. He thought that as to these the remedy was in 
the Heavy Motorcar Order. If the wagon was running at 
a speed beyond that allowed by the order it could be stopped, 
and when it was weighed the weight would probably be found 
to be illegal. So that the surveyor could exercise his own 
powers under the order. 

Mr. Hogg (Elgin) had had a great deal to do with this matter 
for 30 years, and he could say that to take a case before the 
Courts in Scotland was, as he supposed was also the case in 
England, one of the most disappointing proceedings any 
Council could take. So much was this the case that the 
Council of the county in which he was would not bring any 
case before the Court, because they said they always lost. If 
they won the case, the}' got a small portion of the claim and 
had to pay a large share for expenses. The law in Scotland 
was recently improved, as it had been in England. Formerly 
the claim might be settled by the sheriff, without appeal. 
Some sheriffs, however, settled one way and some another. 
Now an appeal could be made to the head Court in Edinburgh, 
but he did not think this had resulted in any improvement. 
He did not think it was a matter lawyers could deal with, as 
the number of expert witnesses completely bamboozled 
the judges altogether. It seemed to him that the 
proper way to deal with the matter was to have the road 
thoroughly examined before the traffic commenced by the road 
surveyor and others who had a knowledge of the roads. The 
camber, height, and width should be taken. As soon as the 
road was in a dangerous state another examination should 
take place, and the local surveyor should be advised by his 
assistants to take counsel for the repair of the road. After 
the road was repaired it should be inspected again. Many 
cases might be settled by following such a plan. Also he 
should recommend that when a claim came before a judge 
he should have an assessor by his side, as was the case in 
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navij»ation ]a\v, bccansc it seemed to him that individually a 
judfje was not capable of handlinj^ such cases. 

Mr. Lan'i: (Sussex) remarked thatthey might havean\' number 
of inspections of the road, but how were they to fasten the 
liabilit)' on any particular motor engine ? The road might be 
used by a dozen different traction engines. He thought it 
would be better that the owners should pay a certain atnount 
before tliej' started, and then they would know where they 
were. 

Mr. Kkllv (Liverpool) said he had some experience in this 
matter outside the Liverpool bound.ary on four miles of main 
road. A sum of /'2o,ooo had to be spent on it to put it in 
anything like condition, and as a penny rate did not bring in 
more than £'500 they might imagine the diflicnlties that arose 
through tlie oxtraordinar}' traffic. They fought the parties 
three times, but eventually they thought it better to give way 
rather than incur such heavy legal costs. Speaiong generally, 
he thought it was a matter in which the}’ were i>ntillcd to be 
assisted, as undoubtedly traction and motor traffic hail come 
to stay. 

Mr. McGkath (West Riding) agreed that it was generally 
the wisest thing for the local authority to come to some 
arrangement witli the owners of heavy traction engines as to 
the compensation thev were to pay. 'fhey had done this in 
the W’est Riding on the basis of tonnagi.*, .ind it had worked 
satisfactorily. No w'oids cimld paint the dili'iculties of the 
local autlioi itifs with respect to exiraoidinai y liaffic claims. 
It was quite as difficult to formulate as it w'a>< to miforcc 
claims. T!ie author drew nt(t*ntioii to the attitude gencrall}' 
adojffcd by canal and railway companies as to tlieir (ailing to 
keep lip the strength of bridges, the repair of which they 
were liable lor. In the West Riding many bridges wore ' 
closed to heavy traction engines owing to the prohil>ilion 
W’hich railways and canals pnl on the user of thnr bridges, 
and w'hich they could <lo with great facility — iudc<’d, as far 
as he couM see, with absolute impunity. The only thing 
they could resort to by way of remi'dy was in tiie nature 
of arbitration, and in the past the results fnun this lia<l been, 
to sa}' the least, of very doubtful benelit. In regard to 
bridges to be erected, the county aiilhorilies had tlu' remedy 
in their own hands, ns by recent Railway .Acts it wvis pro- 
vided tliat the bridges should be of suliicic-nt strength to 
carr^' the traffic of the district. 

Mr. RatiiuoM': (Liverpool) had listened to the discussion 
with interest because the cjnestion had been for some lime 
occupying his attention. They were .always placed in the 
difiiculty of being unable to fiiul out iwaclly w’hat was 
treated as e.vlraorcl inary traffic in various ilistiicts. From 
the lone of the various speakers they w'etc h'd to the 
conclusion that the ('.onfercncc v.'oiild desire sfune system of 
nationalisation of the main roads. Let them take the case 
of a heavy piece of machinery moved fiom the ship 
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3 -t Liverpool to Preston. The load was 12, 14, or 15 
tons per axle — not an uncommon weight; he had heard 
of a load of 50 tons per axle. When carried along the dock 
and main roads of Liverpool it would be rightly treated as 
ordinary traffic, but once in the countr}^ on the macadam, the 
Count}' Council would consider it extraordinary traffic. He 
had known instances which pressed very severely on manufac- 
turers within a few miles of Liverpool, who had the worry of 
satisfying the road authority on the question whether theirs 
was extraordinary or ordinar}' traffic. If they had a more 
co-ordinated system of national roads, and some simple means 
by wliich manufacturers could ascertain what roads were 
suitable for their traffic, he thought it might go a long way 
towards remedying the existing grievance. In this matter 
England was not in the same position as Continental 
countries, where there were great rivers, while the canal 
system was not as available as they could wish it to be, and 
they were forced on to the use of the main roads for heavy 
traffic. If they had a national authority that could be applied 
to for information, he thought great assistance might be 
rendered to the trade of the country. 

Mr. Drummond (Renfrew) thought that with regard to the 
traffic in merchandise they had allowed too heavy weights to 
be carried, but a remedv might be provided by increasing the 
flange of the wheels. They should seek to -get the Legislature 
to settle the v eights of freights, wagons, etc. 

Mr. Gowan (Belfast) remarked that in Ireland, which he 
represented, they had no such thing as a law with regard -to 
extraordinary traffic, and they got along fairly comfortably 
without it He agreed with the last speaker that the 
condition of the law was anomalous with regard to any 
traffic not requiring special local authority. There should 
be regulations with respect to the weight per axle, wheels, 
and width of tyres, and he did not see why such a matter 
should not be fairly considered by the Conference, But, 
it might be asked, were the laws as to extraordinary traffic 
worth the trouble of maintaining? Could they be carried 
out and made workable ? It seemed to him, after going into 
the question, that the game was not worth the candle. 

Mr. Horton (Derbyshire) was sorry it should be said that it 
was impossible to bring a successful action for extraordinary 
traffic. As regarded that point, one speaker answered himself 
by stating that he wanted to see the roads constructed for one 
class of particular traffic ; but the point was that certain traffic 
was brought upon roads never intended for such traffic, and 
which ought not to be subjected to it. He thought it would 
be a great injustice if the ratepayers were put to the expense 
of providing for such traffic. If it w'ere granted that some of 
the roads must suffer from the heavy weights taken over them, 
surely the individual who profited by such traffic was the 
person who ought to pay the damage. The question of 
•extraordinary traffic was a vital one to highwa}’ authorities. 
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and if the position of the question was to be improved by 
passing a resolution he thought it would be desirable to pass 
one. He thought it would be a great boon if thc}' had water 
carriage for extraordinar}^ traffic. Why was it not available ? 
Because, for obvious reasons, the railways had bought up 
the canals, and those waterwaj's had become derelict. The 
bridges were verj' narrow. They were constructed a century 
back, long before the railways, and when the conditions of 
traffic were very different to what they were at the present 
da3'. The consequence was that nothing could be done to 
make the railwaj’S cither widen or strengthen the bridges. 
The highwaj' was narrowed to half its width at the bridges, 
some of which were absoliitel}' dangerous. His Council were 
willing to contribute half the cost of building a new bridge, 
but the railway' companj' would not provide the other moiety 
of the moncj' for that purpose. Such a state of things was 
not just in anj' .sense. There ought to bo power to compel 
companies to make the bridges as wide as tlic highway’s, and 
it was highlj' important to highway authorities that their 
powers should be strengthened. 

Mr. SiiRAPNELL Smith (Commercial Motor U.scrs Associa- 
tion) said it was quite a misconception to suppose that the 
users of the vehicles were in a better position as regarded 
the law than the survcj'ors, for if they were taken into 
Coui't thej' had to light against the resources of a public 
authoritj'. He would be delighted to come to some arrange- 
ment with them, but they opened their mouth so wide 
that practicallj' they banged the door in his face. A 
man was not in a position to know the condition of the 
road until he went several feet below the surface. How many 
surve3'ors could give the historr* of their roads and the 
foundations? He ventured to think it was unfortunate that 
such records did not exist.! 

Mr. CoMPTOX H \LL (Lancashire) supported the remarks 
of the speaker who referred to the obsirnclion caused b}' 
railway and canal bridges, for that was a matter with which 
thc3' were troubled in the count3'^ of Lancashire. Thc3’ had 
several derelict canals, and no powers vested in the local 
authorit}' to compel the i'ailwa3' companies, who had bought 
up the canals, to share in providing bridges adequate to the 
traffic. He believed the road authorities recognised that 
extraordinaiy traffic must be dealt with, and were willing to 
admit that this should be done on proper conditions. 

Colonel Land wished to point out out that when powers 
were granted for the construction of railways the parliamentary 
committees thought it desirable and made it a condition that 
the canals whose traffic was interfered with should be purchased 
by the raihva3' companies. These were the only conditions on 
which the lines were granted. Tlierc was an equitable side, 
therefore, to the question, and when it came to a question of 
reopening the canals the position of tlie companies required 
•equitable consideration. 
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Mr. Grafton (Cheshire) said there was very little doubt in 
his mind, and of those who had experience of this traffic, that 
this was almost a more serious thing from the point of view 
of road maintenance than any traffic they had to deal with, 
not only because of its greater quantity, but also because 
of the peculiar conditions on which it was conducted. Under 
the Motor Act a diameter of wheel was permitted which 
experience showed was absurd, and it had a peculiar effect 
upon the road. The road was distorted more than worn out, 
and a great deal of the traffic was carried out under conditions 
which practically approximated to railway traffic. The 
strengthening of the roads up to the ability to bear such 
traffic was very serious in the matter of cost. In Cheshire 
they had one road whose cost of maintenance was three times 
greater than that of an ordinary road, caused entirely b}' 
extraordinar3' traffic. As far as he could make out, light motor 
traffic was going to be heavilj* taxed, while heavj' motor traffic 
was going scot-free, which was a very serious thing. He 
was certain that the wheels were too small, and in future 
regulations preference should be given to vehicles of a larger 
diameter of wheel. To his thinking, the damage done bj'^ 
motor lorries was quite as serious as that done by traction 
engines. It was said that the local authorities had nothing to 
do but prosecute, but that was not quite so easy as it seemed 
to be. The difficult^’ was in weighing, and as a consequence 
thej- were forced to see weights which they were moralty 
certain were greatty in excess of the regulations. The)' could 
only put down special ^veighing machines at such a cost that 
the)- would be cutting off their nose to spite their face. 

Mr. Shl TTLKWoiiTH (Lancashire) stated that the annual 
expenditure on main roads in his county was £162,000, apart 
from bridges, an increase of 16,000 having been necessary 
entire!)’ owing to the heavy motorcars. 

Sir Gi.OKdi: KnNSH.\'\v (Renfrewshire) observed that in Scot- 
land the question of extraordinary traffic had seriously affected 
the counties, and he was bound to say, looking at the matter 
from every point of view, that he believed there was a growing" 
feeling that they had to recognise the fact that there was a 
complete change in the system of traffic on the high roads. 
The maintenance of the system of charging for extraordinary 
traffic was a doubtful factor with regard to the upkeep of the 
roads. There were large dairy centres in the county of Ayr 
from which milk was carried up to Glasgow. The earning 
capacity of the cars was something like £i a journey, but the 
cost of the motorcars running over the roads to the county 
of Renfrew was something like £i,5po a year for each car. 
The hardship was an extraordinary one. They had no right 
to make a charge in respect of that traffic, but what they had 
to recognise was that if motor traffic of an excessive character 
iras to continue some greater limitation should be placed upon 
the weights, and the wheels ought to be widened. Then 
there was the question of the repair of the bridges. He was* 
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sure the case of the canal bridge was more difficult than that 
of the railway bridge, because there were only slender 
earnings to meet any charges. In Scotland negotiations had 
taken place between the road authorities and the railway 
companies, and it was quite justl3' contended by the companies 
that the bridges were sufficient for the traffic at the time they 
acquired the canals. It was not the bridge but the traffic 
that had changed, and this made the matter essentially one 
for joint consideration between the county authorities and the 
railwa3’^s. Fresh legislation, if necessar3q should have for its 
aim a divided administration between the two authorities. 

Mr. Moresby White said that if they defined extraordinary 
traffic as traffic which did damage to the surface of the 
highway beyond fair wear and tear, the3' had a perfectl3’ good 
working definition. For this reason : An omnibus compan3'' 
was entitled to use the highwa3', and made mone3' out of it, 
and theirs was only fair wear and tear, but if a man took a 
vehicle over the highway so as to damage it he was making 
an unfair use of a public propert3'. He could be criminal^ 
punished for it because it was recognised he was injuring 
public propert3'. Under the sections of the Highway Act they 
could prosecute an3' man who damaged or injured the surface 
of the highway. The onl3’ question was, could they prove 
their case? That, he knew, was the difficult5^ that 
always arose. It was onl3’^ of late 3'ears, about 1875, that 
the idea came in that such a person must not only go to 
prison, but also pa 3' in his pocket, and hence came the idea of 
a civil remedy in damages. It was with regard to machinery 
and the enforcing of damages that he spoke. He had no 
doubt in his own mind that the piesent system of enforcing 
the expense incurred for extiaordinary traffic was altogether 
wrong. Let them take the procedure under the London 
Building Act. Ouestions of damage were settled b3' two 
e.xperts and a legal man. So with the question of extra- 
crilinary damage to road.'-. What was wanted were two 
gentlemen who had a thorough knowledge of highwa3' work, 
and who had a legal mind on the question of law and 
evidence- Make their decision final — he would not allow 
any appeal from it whatever — and let the certificate of the 
surveyor on the question of expense be as final and as 
conclusive as possible. That, he suggested, would be an 
effective tribunal to settle questions of extraordinary traffic. 

I Mr. Dykes (manager of one of the Lancashire canals) said 
they had had man3' bridges seriousl3' injured during the last 
15 3'ears b3' heav3' motorcars, which did more damage than 
traction engines. This should be borne in mind if they 
intended to assist in promoting legislation, on the argument 
of the Americanism, “ Give the devil his due, but be cai'eful 
you don’t owe him too much.” 

Mr. ScHOFiELO (Lancashiie) remarked that the uncertainty 
of the law action dcicnnincd his count3' to charge a fixed 
sum per ton per mile, var\ing from id. to 5d. per ton. 



140 


ROAD COXFKRKXCR 


to pass over paved roads as well as over the sands of the desert 
are constructed to meet both requirements, a bearing of some ^ in. * 
projecting for the paving, with some 8 in. or 9 in. of spread for 
the sand. 

There is, therefore, no re.ason to doubt that the altered conditions 
of traflic will have been satisfactorily dealt with in the course of 
the next few years. 

In the meantime, motor vehicles destroy tht e.xisting roads, and 
the roads injure the present-day vehicles, so that a vicious circle 
exists which it is equally to the interests of road maker and road 
user to bre.ak b}' making both roads and vehicles more in 
accordance with their respective requirements. 

Docal authorities, and others, for some considerable lime past 
have given minute attention to the formation and maintenance 
of carriageways, and .-it the .same time the makers, and others 
interested in the use of .self-propelled vehicles of all descriptions, 
have exercised their ingenuitj' in the design of cars best suited 
to the conditions of the roads to be traversed. A general desire, 
therefore, exists, as evidenced by the many conferences between 
road makers and users in different parts of the country, to act 
together, with the object of bringing about a set of conditions on 
both sides most advant.-igeoiis to the common good, but there 
yet remains much to be .'icccmplishcd. 

It must also be said that the motor industry, and mechanical 
traction in general, have been a great incentive and help to better 
road construction. 

In order to conduce to a discussion beyond that which took 
place at the ftrst Inlcrnalional Road Congress, held at Paris last 
October, it is do.sirabic to quote the resolution arrived at upon 
the points concerned in this paper. 

“ EFFI-X’T.S OF THE RO.\nS UPON’ THE VEHICLES. 

(Fran: the Sin-vcyor tunl Mttnicipitl ami Counfy /itiffinccr.") 

“The Congress declares that it is to be remarked that no 
matter wh.U point of \ iew is t.'iken, tlic following conclusion must 
always be Jl^ri^cd at: ‘ 'fluit when, for some cause or another, 
we find th.it the road has a detrimental influence on the auto- 
mobile, so that the latter suffer^ therefrom, there is always a 
reciprocity, which resvilts in the road itself suflering Irom this 
.slate of tilings.' 

“ In coii'-equcncc one is led to the conclusion that if one 
suppresses ever) thing which in the construction of the road 
tends to destroy the vehicles, these latter vehicles would not 
be capable of unduly or abnormally injuring the road, provided 
that thc\' arc constructed on lines and in limits compatible with 
the constitution of the roadway (actual or future) as regards the 
speed of such i chicles, the nature of their tyres, and their weight,”' 

A. .Vs regards the speed : 

I, “The passage of rapid automobiles with pueumalic tyres 
produce on the surface of the road a dispersion of the ^ small 
material of which the latter are composed, which dispersion or 
disintegration becomes accentuated according to the speed of such 
automobiles, and where macadam roads arc concerned increases 
inversely with the lack of binding power of the said road, and 
in so far as the road fails to constitute a firm soil, well knit 
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tog^ether, and, therefore, proof agfainst the production of much 
dust." 

2. “All excessive acceleration of speed, whether caused by- 
sudden starting- or by the brusque and abrupt application of 
brakes, augments the damage to the roads to a considerable 
extent. The same remark applies, though in a less degree, to 
all change of speed of automobiles.” 

3. “In sudden turnings the action of the centrifugal force is 
added to the tangential strain due to the speed, and may thus 
.considerabl}’^ increase the damage to the road." 

B. Regarding elastic or rigid bandages, with or without non- 
skidding apparatus : 

I. “ In the case of high-speed automobiles, it is necessary to 
reduce as much as possible the action exercised on the roads 
by pneumatic bandages, by the employment for tyres of a 
material which is as supple as possible, or, if the t3'res must 
be armed, the steel rivets should in all cases be so rounded off 
as to present with regard to diameter the most moderate 
projection possible." 

The views expressed in the several papers read at the Congress 
were very varied, and should be carefully studied. The author, 
however, is of opinion that the motor traffic is not so much to 
blame for the present condition of affairs as the road authorities, 
who in many ways have not taken advantage of the experience 
available for road construction. 

^ Mr. VV. J. Taylor, county survej’or of Hampshire, stated in 
his paper on “Wear and Tear of Roads" that one of the chief 
causes of the unusual damage arising from motor traffic is 
attributable to the defective design of the wheels, and the damage 
is increased where the wheel is the medium of motor power. 
Whilst giving credit to the great improvements in the construction 
of the wheel, as regards its stability, its power of resisting side 
strain and shock, and in the reduction of axle friction, he says no 
material has j'et been discovered that will long resist the excessive 
wear and tear due to the influence of small wheels, highspeed, and 
armoured tyres, combined with single-track running. This is 
undoubtedly a true grievance. 

Mr. Douglas Mackenzie has stated, with facts and figures, that 
armoured tyres upon an asphalt surface has a most damaging 
effect. If the hardest surface we can hope to procure for roadwork 
is thus damaged, it is obvious that restrictions must be put upon 
the use of armoured tyres, or that they must be absolutely 
suppressed. 

Several improvements for replacing armoured bands and for 
preventing skidding — such as the “Kempshall,” the “Palmer" 
ribbed tyres, the “Goodrich" rubber-studded tyre — have lately 
•come to the front and appear to be satisfactory. The tyres are 
made so as to present a rubber-surface ridge, projection, or stud to 
the road, the rubber being of a much harder nature than that 
previously used, giving the necessary adhesion and security against 
side slip. 

One thing of vital importance is that all roads should be con- 
structed and maintained with a view to reducing traction resistance, 
jar, and vibration to a minimum. In this waj- the upkeep of 
vehicles would be minimised and the roads would suffer less from 
undue wear and tear. 
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There is not the slightest doubt that a light car is the coming 
vehicle for all purposes, but before the weight of the car can be 
appreciably reduced the condition of the roads must be improved. 
A better road surface will render unnecessary the extra weight 
called for to resist the shocks of defective roadways. To obtain 
this and the most economical rolling contact between the wheel 
and the road, the skill of the two different people concerned is 
required. 

With regard to increasing the diameter of the driving wheels, 
both Colonel R. E. Crompton and Mr. W. Taylor have called - 
attention to General Morin's experimental researches made nearly 
loo years ago, and Colonel Crompton Avent so far as to state that’; 

“It is probable their^ extra cost and weight will bo far more 
than compensated for by the decreased wear and cost of upkeep 
of the vehicles themselves, and it is practically certain the damage 
to the roads will be reduced inversely as the diameter of the wheel 
is increased.” 

In and around towns where the roads have been more or less 
properly constructed, and where the speed is limited, the roads 
do not .suffer to anything like the 'same extent as the main and 
other country roads do, for it is here that the weakest roads arc 
met with and the highest speeds arc attained. The advisability 
and needfulness of limiting the speed according to the size of the 
wheel and the weight of the car then becomes of serious moment. 

AA'ith regard to the most injurious actions upon roads of the 
different r.ates of speed and of the great tractive or shearing force 
exerted by the driving wliocls of motors, Mr. L. W. Page, 
director of the L'nilcd Slates Office of Public Roads, and 
chairman of the L’nileU Stales Commission to the First Inter- 
national Roads Congress, states : 

“ I'or the purpose of studying this phenomenon I recontl}' 
conducted a series of tests with motorcars of various shapes and 
sizes, from the 4,000-lb. Limousine to the .small runabout. These 
cars were run at various rates of speed, and their effect studied on 
a section of .'uerage broken-stone road. The most iiilcrcsting 
result was obtained with a Go-h.p. c.ar stripped for mcing. The 
wheels of this car were 36 in, in diameter, with 4-in. front tyres 
and 4i.-in. rear lyres. 'I'he weight of the car with driver and 
mechanism w.as e.Soo lb. This car was driven over .a section of 
broken-stone road at speeds varying from 5 miles an hour to 
60 miles an hour, each run being increased at a rate of 5 miles 
an hour. The road used was a .section of a Government 
road which had been resurfaced two years previous to the test, 
and was in very good condition. Up to 15 miles an hour little or 
no effect was produced on the road, and even at 20 miles an hour 
it was judged by those present that no serious damage was done. 
From 20 miles an hour on, however, the effect was markedly 
noticeable with each increase in speed. .At a point on the road 
designated for the projier speeds, photographers, with the ncces- 
sary high-speed cameras, were stationed for the purpose of taking- 
photographs from different points of view of the effect produced. 

“ The chief point of interc.st in these photographs is the differ- 
ence in effect on the road between the front and rear wheels. 
Now, if it is true, as has been claimed, that a vacuum is formed in 
the rear of the pneumatic lyres, or that it possesses an}’ power of 
suction, this should be equally true of both front and rear wheels. 
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I am convinced, after much observation, that this is not the case, 
and I think this point is illustrated by the photog'raphs. 

“To sum the matter up briefly, the pneumatic tyre, or any,l3'pe 
of tyre which propels a vehicle, must have sufficient tractive 
resistance to overcome the load of the vehicle. This of ncccssitj' 
must cause a shear on the road surface, which varies with the 
weight and speed of the vehicle.” 

It is obvious, therefore, from the experience now gained of the 
effect of wheels upon roads, that measures must be taken to 
reduce it to a minimuni, and the author suggests that rules should 
be made regulating the width and diameter of wheels, the weight 
of the cars, and the maximum speed to be attained upon public 
roads upon this basis. The author does not think it is within the 
province of the paper to suggest the rules, as it is entirely a matter 
for discussion in conference between the interested parties. 

I DEXTIKt CATION’ MaRKS. 

Parliament has given the Local Government Board power to 
make regulations “providing generally for facililating the 
identiflc<*ition of motorcars, and in particular for determining and 
regulating generally the size, shape, and character of the 
idcntif3'ing marks to be fixed under this Act, and the mode in 
which they arc to be fixed, and to be rendered easily distinguish- 
able, whether by night or bj' daj*.” 

It appears to the author that legislation has provided all that is 
necessary in this matter, but he is of opinion that the Local 
Government Board should enforce their Article XL, so as to 
secure better illumination of the identification plate at night. 

Penalties and Their Disposal. 

The author is of opinion that all penalties and fees whatsoever 
in connection with motorcars should be paid into the countj* 
exchequers, after deducting the costs incurred in prosecutions, 
etc., for the maintenance and improvement onh' of the main roads 
and roads contributor)' thereto. This would be the most equitable 
procedure so far as the mutual interests of the car and of the road 
are concerned. 


PAPER 37 : BV J. II. GARRETT, COUNTY .SURVF.VOR OF MAIN 
ROADS AND BRIDGES, WORCESTERSHIRE. 

In consequence of the introduction of hcav)' and light motor- 
cars, traffic on the roads has grcatl)'^ changed and increased during 
the last few years, and there is no doubt but that these self- 
propelled vehicles will continue to increase in number and variet}*. 

The users of ordinary vehicles, and the public genorallj', have 
to a great extent been deprived of the enjojunent and free .and 
safe use of the roads by the high speed at which light motors 
travel, and the dust they cause, which is not only a nuisance to 
persons on the roads, but to people whose residences are near the 
roads, and gardens and crops contiguous thereto are damaged 
by the dust settling upon them, so that there has been much 
complaint of the consequent depreciation of the value of such 
properties. 

The matter is aggravated by the fact that motorists, and those 
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interested in them, form onl}” a small proportion of the population, 
and of the ratepayers g-enerally, ivho have to bear the increased 
cost of maintainingf the roads. 

The altered conditions will no doubt be provided for in time, 
and the author’s object in writing this paper is to submit for 
consideration a few practical suggestions in that direction. 

Previous to the advent of motorcars the main roads had 
g-enerally been much improved in condition by tlie County Councils, 
and answered well for the old traffic, but for the new traffic they 
are in several respects found to be deficient and unsuitable. This 
applies more to light motors than to heavy ones, as the former 
are more numerous, travel very much faster, and far greater 
distances. Owing to the greatly increased number of vehicles, 
the heavier loads carried, and the higher speeds at which motor- 
cars travel, roads require to be made stronger and wider, 
sharp bends and corners want rounding off so that collisions may 
be avoided, and some new material for binding road surfaces, so 
as to reduce dust, is much needed. 

The wheels of all self-propelled vehicles, as compared with 
horse-drawn vehicles, arc far more destructive to roads owing to 
the grip they have on the surfaces, and the bars, studs, and other 
contrivances with which they are fitted for securing that grip. 
Heavy motors are becoming very numerous, and are carrying 
Jieavy goods for lo«ig distances over the roads which were formerly 
convej-ed by rail ; but they travel at a reasonable speed, and do 
not much exceed the dimensions of horse-drawn vehicles. They, 
therefore, are less objectionable than the ponderous traction 
engines and trucks, which arc a nuisance to general traffic owing 
to their si/c and weight, and causing, as they do, abnormal 
damage to rural roads and bridges. They benefit comparatively 
few people ; the expense which road authorities often have to incur 
in consequence of their use is vastly in excess of any saving 
effected in the cost of hauling > and much trouble and litigation 
has been brought about owing to the great damage caused by 
traction-engine traffic. 

It would be ;in immense advantage to roads and bridges, and a 
saving in the cost of maintaining same, if the maximum weights of 
locomotives, including their loads, water, fuel, etc., and of loaded 
wagons on four wheels, were limited to lo tons ; and an increased 
width of tyre in proportion lo axle weight would also be an 
advantage both lo the roads and the drawing power of the 
engines. 

Light motors, owing to their speed and the dust they cause, are 
mainly responsible for the altered conditions of traffic upon the 
roads, and, considering that they are allowed to u.se the roads in 
common with all other kinds of public traffic, it is unreasonable 
that they should be permitted lo travel at such high speeds, and 
the maximum limit of 20 miles an hour should be enforced. If 
such a rule w’ere insisted upon, there would bo less danger to 
motorists themselves and to the general users of the road. The 
lower speed would also reduce the dust nuisance and cost of road 
maintenance. 

It would, in the author’s opinion, be unwise to adopt any other 
speed limit in towns or elsewhere, as it -would only lead to com- 
plications without diminishing danger. The speed should be 
regulated according to the nature of the street and the traffic upon 
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it at the time. For instance, it may be safer to drive along" a 
street at 20 miles an hour at one time in the day than 8 miles 
at another, or at similar speeds along one road than another in the 
same district. 

A great deal might be done by the police in towns to regulate 
speed by their raising one hand, which drivers should take as a 
direction to proceed at a slower pace, and both hands as an order 
to stop. 

It is the common practice of motorists to drive too fast, and to 
the danger of the public, round bends and corners and along 
narrow and tortuous highways. An occurrence in this neighbour- 
hood may be mentioned as an example. A few months ago a 
gentleman’s carriage while turning into his carriage drive from 
the main road, which has a rather sharp curve at the point, was 
run into b}' a motor. Now this was a clear case that the driver of 
the motor was driving to the danger of the public, as he was 
unable to pull up in lime to avoid the collision, and, therefore, was 
liable to prosecution under the first section of the Motorcar Act, 
1 903 - 

Motorists would no doubt strongly object to the author’s pro- 
posals, but the general public arc entitled to a fair share of 
consideration, and their rights and safely must be safeguarded. 

The rule of the road, except at important junctions of streets in 
large towns where enforced by the police, is sadly neglected, and 
collisions at corners usually occur through its non-observance. 
Drivers generally take the inner side of the curve, although they 
cannot see any approaching vehicle which they may be about to 
meet ; whereas if two vehicles meeting at a corner keep to their 
respective proper sides, however fast they may be travelling and 
provided the road is of suflicient width for them to pass each other, 
they would not collide. 

One sometimes hears complaints that motorists make too 
frequent use of the horn, but the reverse is the fact with many 
drivers. The discordant .sounds are not pleasant to the car, and 
it is hoped that some more musical contrivance will come into use 
before long ; but the safely of persons lusing the ro.ads isof the greater 
importance. Drivers when approaching villages, cross-roads, junc- 
tion of roads, and curves, beyond which they cannot sec what traffic 
or hindrance may be in their way, should sound the horn, and so 
slacken speed as to be able to pull up quickly. The horn should 
also be .sounded when overtaking another vehicle, the driver of 
which may otherwise be unaware of the approaching motor. 
This will also apply to cyclists, who should always sound the 
bell when overtaking any vehicle, cyclist, or pedestrian. 

Opinions vary much regarding the utility of danger signals. In 
the author’s opinion it is a mistake to erect such signals at any 
but really dangerous points, and where drivers who arc strangers 
to the locality cannot otherwise be aware of danger as if too 
numerous the signals arc disregarded. Thej' are not necessary at 
approaches to cros.s-roads or junctions of road.*? where proper 
direction posts are conspicuous, nor at the tops of steep inclines, 
or the vicinity of sharp bends, or at the entrances to villages or 
towns, because all these conditions arc clearly visible to every 
intelligent driver or cyclist, and he ouglit to drive slowly and 
cautiously at such point.s. 

Pcde.strians often complain of the danger they arc subject to 
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owing to motor traffic, but when persons are run over or knocked 
down by motors, more often than not it is the fault of . the 
pedestrian rather than the driver of the motor. 

Where footways exist by the sides of streets or roads persons on 
foot should make use of them as much as possible, or otherwise 
keep to one side of the road, and should accustom themselves 
always to look in both directions before attempting to step off the 
footpath or cross the road so as to be sure of not getting in the 
way of approaching motors or bicycles. The above will apply 
•especially to aged and deaf persons and children. 

It is a common custom for children when leaving schools, their 
homes, and bj'-streets and alleys, to rush into the main thorough- 
fares regardless of motors or other vehicles which may be passing, 
thereby often placing themselves in great danger. 

It would be most useful if children were frequently warned in 
schools of the danger they place themselves in by this practice, 
and were requested to keep to the footways instead of running 
into the carriageways without necessity. 


PAPER 28: BY REES JEFFREYS, SECRETARY TO THE MOTOR 
UNION THE RO.VDS IMPROVEMENT ASSOCIATION. 

The Acts governing motor traffic provide that ordinary pleasure 
motorcars must not be driven at a greater speed than 20 miles per 
hour, and give powers to the Local Government Board to impose 
reduced speed limits in certain places when they are necessary for 
the safetj' of the public. 

It may be taken, however, that there is not a driver of a motor- 
car who does not habitually exceed the present maximum speed 
limit of 20 miles per hour on the open road, when he can do so 
without danger or annoyance to the public. 

The speed limit is in principle a wrong form of regulating traffic. 
It directs attention to the speed, which is quite a secondary 
consideration in traffic regulation. The important factors are 
control, consideration, and judgment. 

A speed limit is unjust in operation, as it leaves the motorcar 
driver at the mercy of the timing arrangements of the police, often 
crude, and dependent entirelj' upon the skill and honesty of the 
policeman and the correctness of his watch. It is not an effective 
means of enabling the authorities to deal with that minority of 
motorists who drive in a reckless manner without due regard to 
the rules and courtesies of the road. In counties where the speed 
limit has not been strictl}’’ enforced — viz., Bedfordshire, Leicester- 
shire, and Nottinghamshire, all of which carr5’' a considerable 
amount of motorcar traffic — there has been less trouble and fewer 
complaints in regard to motorcar driving than in counties like 
Sussex or Surrey, where the police enforce in certain places the 
strict letter of the Act, quite independent of the surrounding 
circumstances. 

Much of the apprehension of the public as regards the safety 
of motorcars and the belief in the efficiency of the speed limit is 
due to the confusion that exists in the minds of not only the man 
in the street but also of some public officials as to the distinction 
between average and viaxivium speeds. It maj' be taken approxi- 
mately that a maximum speed of 20 miles per hour means an 
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^average speed of 14 miles per hour on a low-powered car and 17 
-on a powerful car. A driver who accelerates his speed to 2 1 miles 
.an hour for even 50 yards is gruilty of an offence. 

The principal arg’uments ag-ainst speed limits g-enerall}’ and the 
.methods of enforcing them are briefly enumerated below : 

1. The speed limit has not prevented fast and inconsiderate 
driving through villages, as, in the main, speed limits have been 
enforced on the straight and open country roads, where there has 

• been no element of danger, and not enforced through villages, 
round corners, or places where danger exists. The inconsiderate 
..driver knows that in these places he is safe from prosecution, and 
makes up in the villages the lime he loses in evading police traps 
-on the open road. 

2. The victims of speed limit prosecutions are largely the con- 
siderate drivers, and not the reckless and inconsiderate drivers. 

•^Considerate drivers arc always anxious and willing to assist the 
.authorities in repressing the inconsiderate driver, but while the 
former is treated as a lawbreaker this co-operation is impossible. 
‘If every motorist passing through Sussex and Surrey feels that he 
is regarded by ever}- policeman as “an uncaught criminal,” the 
result cannot be anything but disastrous. 

3. Speed limits bring the law into disrespect and contempt, as 
they can only be enforced in an arbitrary and uncertain manner. 

'They have made local justice in certain districts a by-word owing 
'to the police traps being set for no other purpose than to raise 
local revenue. 

The effect of the abolition of the speed limit would be to raise 
considerable alarm amongst those members of the public who are 
opposed to motorcar traflic. It -would he urged that the abolition 
of the speed limit would license and invite drivers of motorcars to 
drive high-powered cars at speeds of 60 miles per hour and 
upwards \ipon public roads. The fact that with the abolition of 
the speed limit the provisions W’ith regard to driving at a speed 
.dangerous to the public -would still be operative, and would be more 
strictly enforced, is quite ignored. Many of the road authorities 
would probably oppose the abolition, not on the ground of the 
safety of the public, but on the ground that speeds between 30 and 
60 miles per hour are exceedingly destructive of the surface of the 
roads, and that the amount of wear and tear done by high- 
powered cars going at very high speeds is quite out of proportion 
.to the advantages gained by the individual user. 

Motoring opinion is unanimous that the present law with regard 
to the speed limit should be altered. As regards the form that the 
.alteration should take there arc two opinions ; one favours the 
abolition of the speed limit altogether and the other favours the 
retention of the speed limit, but increasing it in the open country 
to 30 or 35 miles an hour, and reducing it in villages and small 
towns to 15 miles an hour. Ten miles an hour is an unreasonable 
and, in practice, an impossible limit. 

Those who ask for the total abolition of the speed limit argue 
that for the reasons already .stated speed limits are a wrong method 
of regulating traflic. It is a “ quack ’’ remedy, which, in the long 
run, must give way to something better. 

Those who advocate the .second course recommend it from the 
point of view of political cxpcdicnc3% The)' think that even from the 
point of view of motorists themselves the time is not ripe for the ' 
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abolition of the speed limit altog'ether, altbougfh it is a bad method 
of regulating- traffic. Thej' point out that in the unsettled state of 
the public mind with regard to motorism, the abolition of the speed 
limit would mean that in any district disturbed by motorcar traffic 
the pressure brought upon the police to “do something” would 
result in drivers being prosecuted for driving in a manner dangerous 
to the public. Convictions ri'ouid inevitably foiloiv, and the unfor- 
tunate motorcar driver Avould be branded as a dangerous driver. 
If a reasonable speed limit existed the police would only take pro- 
ceedings under that section, and the convictions, although attended 
with inconveniences and penalties, would cariy little or no moral 
stigma. 

There is much to be said from both points of view, but the 
latter, namely, the imposition of a maximum speed limit of from 
30 to 35 miles an hour in the open country, might gain the 
support of those road authorities who believe that speeds in excess 
of 40 miles an hour damage the public roads to an extent which 
outweighs the advantage to the private individual who finds it a 
source of pleasure or of convenience to drive at these speeds. 

It should, however, be borne in mind with regard to the latter 
contention that, although there is wear and tear of the roads at 
high speeds, there is even a greater wear and tear on the tyres 
of the motorcar. High speeds cariy* their own corrective, as the 
average motorist, for pocket reasons, finds himself unable to 
indulge in them. 


DISCUSSION. 


Sir E. \’erney said that Mr. Garrett in his paper had 
advocated the enforcement of a 20-mile speed limit, and said 
“ the general public are entitled to a fair share of considera- 
tion, and their rights and safet)* must be safeguarded.” He 
should think they were so entitled. They were entitled to 
a great deal more consideration than they got at present, 
and he gathered that that was the opinion held bj’^ Mr. Garrett 
himself. When they looked at the complaints, they resolved 
themselves into a very small number. The chief complaint 
was the danger to the public arising from great speed f the 
next was the injury done to health and to agriculture and 
gardening by dust, Mr, Chambers in one respect had told 
them something which was really more to the point 
anything that came before them when he stated that “ up 
to 15 miles an hour little or no effect -vvas produced on 
the road, and even at 20 miles an hour it was^ judged b}* 
those present that no serious damage was done,” So really 
all the complaints resolved themselves into a question of 
speed. Mr. Jeffreys took the opposite line. He said the 
speed limit was -wrong in principle. The important factors, 
he said, were control, consideration, and judgment ; so if 
there was plent3' of that they' must not complain if they 
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^vere frightened out of their wits, and some of them run 
■over. Mr. Jeffreys said that 10 miles an hour was an 
unreasonable and, in practice, an impossible limit. If they 
wanted to see that in full force they had only to go to 
Hyde Park, where nobody was allowed to go more than 10 
miles, and they did not think it unreasonable or impossible 
there. He had said that in certain districts police traps 
were set for no other purpose than to raise local revenue. 
He (Sir E. Verney) hoped that Mr. Lloyd George would 
take notice of that, for he wanted revenue, and there was 
his opportunity. All the three papers dealt with the evil, 
but - not one of them suggested a remedy. If they wanted 
to get rid of this nuisance, they must do it through the 
penalty. Fines were paid, and the defendants went away 
and did the same thing again. This was the only instance 
he knew of where people who broke the law were rather 
proud of it. Rich people were constantly in the habit of 
breaking the law, but they wrapped it up. They had people 
who broke the law intentionally, and who bought a motor 
specially for the purpose. He thought the car should be 
detained by the police for at least a week, which was not more 
than the offence deserved. 

Mr. Wood Homer (Central Chamber of Agriculture) agreed 
that this was a question which resolved itself into a question 
of speed, and that the chief consideration was due to the 
public. There was a Bill to be brought before Parliament by 
Lord Willoughby de Broke which would enable motorcars to 
^o at 30 miles an hour. He hoped that would be opposed 
by the public. There would be danger to public life and 
property, and there was the wear and tear of the roads caused 
by this fast speed. It had been well put before them that 
15 to 20 miles an hour did not much injure the roads, but 
when a great pace was put on the roads went to pieces. He 
hoped the law would be continued which allowed a maximum 
speed of 20 miles. The putting up of danger signals at the 
present moment was a perfect farce, for the driver came along 
sounding his horn and went on running at the same pace. 
Every local authority should have the right to put up a 
danger signal mark on the different sides, and then the speed 
must be reduced to a maximum of 10 miles an hour within 
the danger zone ; the local authority should have the right to 
put them up, subject only to appeal to the Local Government 
Board. It should be a competent surveyor employed by the 
Local Government Board. On the question of penalties he 
did not quite agree that the forfeiture of,a motorcar for a week 
would be a great penalty. The penalty sliould be on the 
persons riding in the car if they were the owners of it, and it 
should be doubled every time. He thought there was a noble 
lord who had already run up to about half a million. 

Mr. R, Lambie (Lanark County Council) said the last two 
speakers had gone in for a speed limit in the interest of the 
jpublic, but his position was that they should have no speed 
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limit, and he said that deliberately. Ten miles an hour would' 
be far too much. As to furious driving, why should there 
be a distinction drawn between ordinary horse- traffic and 
motorcar traffic. Whatever might be said, motors were here 
to sta}', and it was for the motor authorities and the public 
and those who were controlling the traffic to see that the* 
public was properly protected. He would have it seen to- 
that drivers of motorcars were thoroughly competent. A man' 
might be a verj' competent driver with a car at 10 or 15 miles; 
an hour speed, but he might be of no use at a higher speed.- 
They should all be licensed, no matter whether it was a lord’, 
or duke. If they went on the lines he indicated the danger 
would be minimised, and the community would be protected' 
in a way that they could not be at the present time. Local' 
authorities should demand that every man who took a car in. 
hand should be a competent man and tested on the different 
speeds, and that would be of more effect than a speed limit. 
Instead of directing their attention to speed limits, they 
should direct it to the point of competent drivers. Then 
with regard to dust, it was there, and the authorities were- 
beginning to grapple with the question, and also with road- 
making. Instead of local authorities tr5'ing to stifle the- 
motor traffic, the5' should encourage it and consider how 
they could minimise the dust without a speed limit, which, 
would regulate itself, and the community would be protected, 
if the parties were taken up for furious driving. A lo-mile 
limit in the parks was ridiculous, because it was said that there 
was no danger under 10 miles. When a man was taken up> 
for furious driving of a motorcar he ought to be given the 
penalty of being sent to prison, which would be much better 
than a monetar}’’ penalt}’’ and the confiscation of the car. 

Mr. C. T. G. Tickler (Grimsby) entirely agreed with the 
last speaker with regard to the speed limit of motorcars. He 
thought there was no necessity for a speed limit, and the 
authorities had quite sufficient power if they exercised the 
power vested in them now by prosecuting anyone for reckless 
driving. There was much to be said in favour of everyone 
who was a licensed driver of a motorcar being fully qualified. 
At the present time anyone could go to a police station and 
get a driver’s licence no matter whether he could drive a 
car or not. The law should be such that everyone who 
wished to drive a motorcar should satisfy the authorities that 
he was a competent driver and capable of driving to the 
safety of the public. The road authorities should be called 
upon to do something in the direction of preventing the dust 
nuisance. The motor driver paid his rates and all dues and 
paj-ments, and he had a perfect right to use the roads as. 
much as an3’body else who drove, and he should have some- 
thing done for him in that respect. He had no doubt that 
something would be done in the near future to prevent the 
dust nuisance. With regard to danger signals being put up- 
b}' local authorities, he believed they were provided at the: 
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present time by the Motor Union, and that the local 
authorities placed them in the position which they thought 
most necessary. But there was one important matter which 
they neglected to do, and that was the illumination of the danger 
signals at night. People could not see the danger signals 
at night, and the local authorities ought to be required to do 
this. He did not think there Avas much more danger in 
driving 30 miles an hour than 10 miles. They saw man3r 
taxi-cabs going at quite 20 miles an hour in a city like this, 
and yet people said it was too fast to go in the country, where 
there were so many straight stretches. Everyone who drove 
should be responsible for his actions, and the penalty should 
occur if it was proved that he had driven recklessly. Even 
eight or ten miles an hour was too quick in going round 
corners, but in certain open places 30 miles an hour was not 
fast. There was less danger in 30 miles an hour on a 
straight road than eight miles round a corner, and for that 
reason he thought a speed limit unnecessary. Drivers ought 
to be required to pass some examination before the authorities 
granting the licence gave it to them. 

Mr. Ballantine (East Stirlingshire) agreed that licensed 
drivers should all be competent. It Avas excessive speed 
that caused danger. Where motorcars droA^e cautiously and 
moderately they did no damage to the roads ; it was 
the excessive speed that did it. His opinion was that if 
the law was observed as it at present existed there AA^ould 
be A’ery little difficulty. They had the lo-mile limit in 
Stirlingshire through all their towns and villages. The 
driver raised very little dust and caused very little incon- 
venience to anyone, and as soon as he was out of the town 
he could go at 20 miles. There w^as no reason why that 
should not be the same in other places, and there would be 
no cause of complaint. Motorists might help the County 
Councils greatly in this matter. In Scotland they acknow- 
ledged that the motorcar had come to stay, and they did 
everything possible to make the roads better. They were 
broadening them out Avhere they had the ground to be utilised 
for that purpose, in order to give greater space for traffic, 
and they were getting the best material possible for the 
surface. There was no need for a breakneck speed of 40 or 
50 miles an hour, and if motorists would go moderately 
things would be all right. Road surveyors and motorists 
should come more into touch with each other, Avith the 
object of securing better roads and using them rightly. 
Their authorities were required to put up danger posts under 
the Act, and though some motorists might not observe it, 
the County Councils must fulfil their obligations. 

Mr. Buttemer (Royal Automobile Club) remarked that 
there were one or tAvo points in the papers that had 
not been referred to. It would be very unfortunate if 
the question they Avere considering were made into one 
between the rich and the poor. It AA’^as, in fact, no 
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such thing. It must be remembered that at the present 
time there were manj^ medical and other professional men 
using motors, and also that motor vans and others came 
under the head of light motors. The whole population was 
interested in the matter. As to danger signals, most motorists 
drove with consideration and care, and the few who exceeded 
the limit were not caught bj’ exceeding 20 miles an hour. It 
was quite possible and probable that cars would become 
lighter. As it was, they were heavier than they ought to 
be, and if they should become lighter and be encouraged a 
good thing would be accomplished. He doubted if at present 
the suppression of armoured tyres would be practicable. It 
was, at any rate, only the heavier and faster cars that did 
damage to the roads, and only on hills or sharp turns where it . 
was done. It was the amount rather than the nature of the 
traffic which was the cause of the roads getting into such 
a bad state in these days. There was the difficulty of 
persuading the public that it would pay to adopt costlier 
roads. Much of the light traffic, also, was really heavy — 
they were loaded up to a great extent, and they were 
responsible for a large amount of damage. Goods traffic 
in light cars produced much effect on the roads compared, 
with the average car. As regarded the lo-mile limit, it was 
in very few places where that limit was observed even while 
the non-motoring spectator believed it was. They saw drivers 
going with caution, and they did not realise that the cautious 
driver was going perhaps 14 miles an hour without the least 
danger. The only way he could suggest that the inconsiderate 
driver should be caught was something in the nature of a 
general observation of drivers being made, and anybody who 
had been seen driving to an excessive extent should have a 
mark made against him bj*^ some authority set to watch, and 
if a man got two black marks accumulated in different parts of 
the country it should be admissible as evidence against'him if. 
he caused an}' accident on the road. Some persons might 
drive occasionally too fast through absence of mind, but the, 
man they wanted to suppress was the man who went down 
streets and round corners in a reckless way. That seemed the 
only way to wipe out reckless drivers. 

Mr. H. H. CopNALL (Notts) stated that his County Council 
had not enforced the speed limit, and he did not think 
they were ever likely to do so, except where excessive 
speed was really in the nature of dangerous driving 
and cars going recklessly through populous places. But on 
roads where cars might run along for many miles without 
meeting anybody or doing damage, it seemed strange to say 
that they should be entitled to go 19I miles an hour, but 
would be committing a great offence if they went 20^. With 
regard to police traps, the impression in his Council was that 
in some cases they were for the purpose of obtaining revenue 
for local rates. He thought that was a wrong principle to go 
■on altogether. Punish a man if he was doing wrong, by all 
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means, but it became persecution if they simply proceeded 
against men for the purpose of obtaining revenue. Then 
there was the uncertainty of the law at the present as to 
whether a man could be convicted on the same evidence for 
exceeding the speed limit and also for driving dangerously. 
There was a case in the King's Bench the other day where the 
question came up before the Lord Chief Justice and two other 
judges, and the}' were unanimousl}' of opinion that there was 
nothing to prevent a man being convicted for both offences, 
and the judges practically said that if a case came up in 
.another form there was no doubt the former decision would be 
reversed. The onlj' way now to get an endorsement of the 
licence was to proceed against a man in the first instance for' 
driving dangerously, and in his opinion dangerous driving w,as 
an offence that ought to be punished ; that was the offence 
^yhich at the first time brought about an endorsement of the 
licence, and it was the endorsement of the licence which had 
a salutary effect upon the dangerous driver. They had to 
consider whether a lo-mile limit or a 12-mile limit met the 
difficulty. If they imposed a limit of that kind, was it not 
.giving latitude to the dangerous driver? (“No.”) If a man 
was driving six or eight miles an hour round corners near 
Trent Bridge he was driving dangerously, and the law was 
quite sufficient to deal with him. In the same suburb they got 
long streets and wide roads where there was practically no 
danger at all, and there was no reason why the limit should be 
reduced. A man could drive 15 miles there without danger 
•on ordinary days. What was the use of the lo-mile limit ? 
Punishing the man for driving dangerously was the real 
remedy. If discretion were exercised in putting up danger 
.signal at points of real danger, it would have more effect and 
be more likely to be taken notice of than if they were put up 
all over the place. His Council had put up very few, and only 
.at the most dangerous places. He regarded the suggestion of 
illuminating danger signals at night as absolutely impossible. 
There was a good deal theoretically to be said in favour of 
some examination of drivers, but he did not quite see how it 
was going to be carried out. There was a suggestion in one 
•of the papers to be considered later which would go a long way 
towards getting rid of the reckless driver, and that was by 
.greatly increasing the fee of the driver’s licence. 

Sir A. B. Hepburn (County Councils Association of 
Scotland) said he spoke more as convener of the county 
■of Haddingtonshire. In Scotland they had not the induce- 
ment which there was in England to lay traps and prosecute 
motorists with a view to getting fines to assist the local 
rates for the roads. In Scotland, unfortunately, those fines 
did not go to the county at all, but for Imperial purposes. 
The Standing Joint Committee had .instructed the police, who 
were under them, that they were not to pay much attention 
upon ordinary stretches of roads where there was no danger, 
.and where it was natural that the speed might be exceeded. 
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But they were told to pay special attention to dangerous spots 
and corners. Signals were only put up at places which were 
very dangerous, and more notice was then taken of them. 

Lord Montagu (Royal Automobile Club) said he was- 
a member of the Highways Committee of the Hampshire 
Count}' Council, which dealt with several hundred miles 
of main roads, and had to consider all the problems 
arising from road wear and tear. As regarded danger 
signals, their polic}' was to put up as few as possible, 
because by putting up too many they created in the minds of 
motorists a folse security as regarded places where they were 
not put up. In Lord Willoughby de Broke's Bill he adopted 
a principle as regarded speed which might well be considered 
by this Conference — the principle of atones — and he allowed a 
speed of 30 miles to be attained on open roads. What they 
wanted was not a hard-and-fast limit, but as clastic a law as 
possible. 

Sir Hickman Bacon (Lindsey, Lincolnshire) thought there 
were very few people who were reall}’ competent to judge 
of speed unless they were in the habit of travelling with a 
good speed indicator. He agreed with Mr. Jeffreys, but 
although he would like a complete abolition of the speed 
limit, he did not think at the present time it would be politic 
to ask for that. It occurred to him that if the speed limit on 
the open road was increased to about 30 miles an hour, and 
in villages and towns reduced to 15, that would be a fair 
compromise and would meet all ordinary requirements. In 
very narrow villages and towns where there was much traffic, 
of course 10 miles an hour might be too fast. He not think 
that any speed limit was of the smallest use in promoting 
safety with regard to road management. From information 
collected during the last few years it seemed impossible to 
deny that speed and weight together did undoubtedly cause 
considerable road wear, not only on the surface, but had a 
crushing effect on the foundations underneath. In his county 
thej' had consulted the Automobile Club as to danger signals, 
and had agreed to put them up at places recommended by 
the club. 

Mr. Kowlatt (Leicestershire) said that, as regarded 
the question of the pace through villages and the speed 
limit, his Council held that they did not want a limit, 
and if there was driving to the common danger there was 
an end of it. Their view was that there ought not to be 
a lo-mile speed in villages, and 'that it was a dangerous thing 
to have that speed. They were of opinion that the general 
law in regard to driving to the common danger was sufficient 
for the purpose of punishment. ^lotorcars did not destroy the 
roads in the towns, but they did in the country when going' 
at a high rate of speed. It seemed to him that if they could 
get along fairly with a tyre that did not injure the roads, they 
ought to prohibit the tyres that did. 

Sir. H. Sturmey (Coventry), alluding to Lord Willoughby 
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de Broke’s Bill allowing a limit of 30 miles, said the limit of 
10 miles an hour in towns and villages seemed absurd, because 
the majority of villages were deserted, especially during the 
greater part of the day. Within certain limits both of weight 
and speed, he did not think motorcars did any more damage 
to the roads than bicycles did, but when they came to heavy 
vehicular traffic no doubt damage occurred, and the greatest 
damage done was at corners. Police investigators should be 
placed at these corners rather than be told to watch in the 
open roads. What they wanted, as regarded wear and tear,, 
was improved construction of the roads themselves. 

Mr. Rees Jeffreys, in reply, repeated that speed 
limits, in principle, were an absolutely wrong method of 
regulating motorcar traffic. They diverted the driver’s 
attention from what should be the dominating features of 
his mind — to drive with due regard to the condition of the 
road and the traffic upon it at the time he is passing over it. 
To substitute for these dominating principles observance to 
a mechanical speed limit, which does not vary with varying 
conditions, was a mistake. He agreed there was little hope of 
the immediate abolition of the speed limit, but it should be 
made more elastic. He had taken part in all speed limit 
inquiries that had been held in England and Wales since the 
passing of the Motorcar Act, which enabled the local authorities 
to apply for reduced speed limits in their districts. He found 
that very mistaken ideas prevailed among local authorities as 
to the_ conditions under which motorcars were driven. The 
authorities who were the most anxious for the speed limits to 
be imposed had not a single practical motorist among their 
members. Ten miles an hour was an absurd and impossible 
maximum even for a busy town. He would like to take this 
opportunity of dealing with the signs that were erected where 
reduced speed limits had been granted. They were most 
inadequate. The present sign served its purpose in quiet 
villages on country roads like Colsterworth, where it stood out 
against the landscape and attracted the attention of drivers, 
whose attention was not diverted by other traffic. In more 
populous places, however, such as Bromley, Kingston, 
Watford, Brentford, Ilford, St. Albans, Haslemcre, Farnham, 
and Cro3'don, the circumstances were ver^'^ different In these 
places the attention of the driver is properly concentrated 
upon the road and the traffic immediately in front of him, 
and it does not conduce to the safety of the public if he has 
to be continuous!}' scanning the pavements to see if a lo-mile 
limit sign has been erected. Under these circumstances the 
majority of drivers feel that their first duty is to secure the 
proper driving of their cars, and it is no exaggeration to say 
that in over 50 per cent of the cases in which motorists have 
been prosecuted for exceeding the ro-mile speed limit they 
were unaware that a reduced speed limit existed on the 
particular road on which the alleged offence was committed. 
It is essential, therefore, in the interests both of the local 
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authorities, who wisli the limit observed, and of motorists 
themselves, who would not deliberately ignore the limit, that 
the sign to indicate that a reduced speed limit is in operation 
should be a continuous one. A single notice at the beginning 
of the limit, however prominent, is liable to be obscured by 
a stationary vehicle. He, therefore, put forward the two 
following suggestions, which, if adopted, would, at no great 
cost, give adequate notice of reduced speed limits : (i) that 
a red band, 18 in. in depth, shall be painted on the stem of 
overj' public lamp post or electric light standard in the speed 
limit area; or, alternative!}', (2) that a red tablet, 8 in. by 3 in., 
shall be attached to the arm which usually projects at right 
angles from the lamp standard, and should bear the words, 
“Ten-mile speed limit for motorcars.” (Notices of this type 
arc frequentl}' to be found in London to indicate the position 
of public baths and fire alarms.) Either of these suggestions, 
if adopted, would have a further advantage of being visible to 
motorists driving at night. 
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Papers 32, 33, and 34 were taken as read, as follows : 

PAPER 32 : BY H. HAMPTOK COPNALL, CLERK TO THE NOTTS 

COUNTY COUNCIL. 

The fact that the cost to the ratepayers of the maintenance 
and repair of roads has larg-ely increased of late years, is 
attributable to a gfreat extent to the use of traction engines 
and heavy motorcars on the roads for the haulage of heavy 
traffic. 

With certain exceptions — viz., agricultural locomotives and 
steam-rollers — every traction engine has to have a licence from 
the council of the county in which it is ordinarily used. The 
minimum charge for the licence is not to exceed per 

annum. Additional licences may be obtained in other counties, 
and for an additional licence there is a minimum charge fixed, 
not exceeding £5 per annum. If an additional licence be not 
obtained, a traction engine can only be used on the highways in 
any count}*- in which it is not licensed by payment of as. 6d. per 
day. Drivers are not licensed. 

Agricultural locomotives and steam-rollers are registered, the 
registration fee not exceeding zs. 6d. 

Heavy motorcars do not require to be licensed. They must be 
registered, and the registration fee is 20s. Annual renewal of 
registration is not required. Drivers of heavy motorcars are 
required to be licensed, the licence fee being 5s. Heavy motor- 
cars, properly inscribed with the owner’s name and address, and 
used solely for the conveyance of goods, or of instruments of 
trade or husbandry, come within the scope of the exemption from 
carriage licence duty conferred in favour of trade carts. 

It is obvious, therefore, that, even where full fees are charged, 
the income derived from traction engines and heavy motorcars 
using the highways is of very small amount, and bears no 
comparison to the cost the ratepayers have to bear in consequence 
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of such traffic. In some counties the full fees (small as they are) 
are not charg-ed. 

There is no power in any of the statutes relating to traction 
engines and heavy motorcars enabling a road authority to restrict 
heavy traffic on the roads. There is nothing to prevent a traction 
engine or heavy motorcar going over and damaging a road 
immediately after the break up of a frost, or just after the road 
has been repaired 

Occasionally the traffic is of the nature of extraordinary traffic, 
!but generally it is ordinary traffic only ; and it is from the point 
of view of the use of the roads for ordinary traffic that this paper 
is writen. 

If the heavy traffic carried from place to place by traction 
engines and heavy motorcars was carried by railway, railway 
rates would have to be paid for the use of the railway. The 
question naturallj' arises, why the roads, repaired at the cost of 
a particular set of ratepayers, should be used and damaged, and 
no contribution made to the road authority in respect thereof, by 
the person for whose benefit the traffic is conducted. Generally 
speaking, this person is not a ratepayer nor even a licence holder 
in the particular county, but is the user of an “unlicensed 
locomotive,” for which he is paj’ing a fee of 2s. 6d. per day, while 
he is damaging the roads to the tune of tens, if not hundreds, of 
pounds. For instance, much heav^' traction-engine traffic is 
x:arried on b}* proprietors of steam roundabouts, etc., and travel- 
ling showmen who travel all over the country. 

Thousands of miles of road in this country are weak in_ con- 
struction. Such roads were and are quite sufficient for ordinary 
vehicular traffic, but the5’’ were never intended for the heavy traffic 
they are now called upon to bear. The contention of the users of 
traction engines, etc., is that the roads should be so constructed as 
to carry the traffic. The cost of this would be enormous. Who 
is to bear the burden of it ? The ratepayers, or the persons for 
whose benefit the traffic is conducted ? 

In the old das's of turnpikes the burden of road repair was upon 
those who used the roads. There was much to be said against 
the turnpike system, but it had many good features, and might 
work advantageously to the road authority if it were in force at 
the present time. But turnpikes cannot be revived — some other 
remedy must be found. _ ^ 

A tonnage rate would meet the difficulty, and it is believed it 
could be effectively worked. A declaration could be required as 
to the tonnage of certain traffic to be convej'ed from place to place, 
and a rate or charge paid in respect of such tonnage. A certificate 
that the necessary rates or charges had been paid in respect of the 
load could be carried by the driver of the traction engjine or heav)' 
motorcar, and it would operate as a wayleave. Details of such a 
system would have to be carefully thought out ; but there appears 
to be no reason why such a system should not work as smoothl}' 
as the system in force in regard to transit by railway. From a 
contractor’s point of view it may be urged that a tonnage rate 
would be an advantage to him, because it would enable him in 
tendering to estimate with some accuracy the sum he would h^'e 
to pay for road traffic. At present he alwa3's has a fear of ^ 
possible claim in respect of extraordinary traffic, and to provide 
against this he inserts a lump sum in the tender lo cover 
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any such claim. This sum is gfuessed, and ma}' or may not be 
sufficient. 

Another remedy would be the deposit of a sum to cover damage 
■done. 

In the Bur)' Improvement Act, 1885, there is the following 
section : 

“ 77 (2). The Corporation may require any person who desires to 
use a traction engine in any street to deposit with them such sum 
•of money not exceeding £100, as they may deem reasonable, to 
recoup them the cost of repairing an)' damage which may be 
-caused to any street by any such engine passing along or over the 
same respectively, and in case of any such damage they may 
repair the same and apply such deposit to meet, as far as it 
will extend, the balance of such cost from such person, and so from 
time to time. 

“ 77 (3)* *- 1 ’® Corporation require any person to make such 

deposit, they shall pay interest to such person after the rate of 
3^3 los. per centum per annum on the amount of the deposit for 
the time being in the hands of the Corporation not so applied as 
aforesaid.” 

This section is still operative at Bury, and secures payment for 
damage done. The amount usually deposited is ;^io. 

If rates, charges, or contributions were paid by users of traction 
engines and heavy motorcars for the use of the roads, they would 
fairly be entitled to ask in return that the roads should be so con- 
structed as to carry the traffic, and to require that the money 
received by the road authority, after paying for the repair of actual 
damage done, should be applied for the purpose of improvement 
and reconstruction of the roads. 

There should, however, in any case be power to restrict the 
traffic at particular times — c'.^g., immediately after the break up of 
£L frost or after a road has been repaired, and under particular 
circumstances. This may cause a little inconvenience to traction- 
engine owners, but such inconvenience would be better than the 
lamentable waste of public money that often occurs under the 
present system. 

There should also be power to prevent nuisance and the damage 
to the surface of roads in hilly districts by engine drivers spreading 
sand, gravel, and other material to enable the wheels to "grip.” 
The powers contained in Section 73 of rhe Highway Act, 1835, 
hardly sufficient to adequately deal with this nuisance. 

The dropping of hot ashes from the engine on to the road should 
be prevented. 

Noisy engines should be prohibited. 

The emission of smoke, steam, and objectionable vapour from 
the engine should be prevented. The provisions in existing 
statutes on this subject are not sufficiently effective. 

The exemption of agricultural locomotives from being licensed 
should be confined to farmers and others owning such engines, 
and should not extend to owners who keep engines, not for their 
own use, but for the purpose of letting them out on hire at profit 
to themselves. 

There are a number of other points that should receive con- 
sideration when the time comes for a revision of the law relating 
to fraction engines and heavy motorcars. 

Such a revision of the law is urgently necessary. The time has 
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conic when the subject of traction engines and heavy motorcars (in 
fact, heavy IranTic on roads) should have an Act of Parliament to 
itself. 

Why should there be a distinction between traction engines and 
heavy motorcars ? 

Why should one class of locomotive have to be licensed and an 
annual fee paid in respect of such licence, and another class of 
locomotive (carrying quite as heavy weights) be only required to 
be registered once in its lifetime at a cost of 20s. ? 

Why should the driver of a heavy motorcar bo required to be 
licensed and be made responsible for the carr3’ing out of certain 
statutorj* requirements, and the driver of a traction engine be an 
unlicensed and irresponsible person? 

Whj’ should traction engines be prohibited by Count}* Council 
b^'-laws from remaining stationaiy* on any bridge or culvert, and 
heavy motorcars be not so prohibited? 

It is hoped that there will be an amendment of the law relating 
to traction engines and hcavj* motorcars before long, and the 
distinction between these two classes of locomotive abolished. 


PAPER 33; BV T. II. B. IIESLOP, MINST.C.E. COUXTV SURVEYOR 

FOR NORFOLK. 

The increasing use of traction engines for haulage purposes 
renders it noccssar.v that steps should bo taken to obtain such 
alterations in the present Locomotive Acts as will in some measure 
safeguard the authorities who arc responsible for the maintenance 
of our highways. 

In the majorit}* of counties a few years ago the onl}* traction 
engines in use were tho.se employed for agricultural purposes ; 
these were generally moderate in weight (from 7 to g tons), 
hauled light agricultur.al implements, and' travelled short distances. 

Under'thc Locomotives Act, 1S9S, a train ma}* be used upon the 
roads, consisting of an engine, weighing 14 tons when empty, 
drawing four wagons, each weighing 3J tons, and carr\’ing a load 
of 9 tons 6 cwt. thus the total weight of the train may be no less 
than G6 tons. 

The driving wheels of the locomotives above mentioned would 
be 7 ft. in diameter, 20 in. wide, and shod with^ diagonal bars. 
The wheels of the wagons would be about 3 ft. Gin. in diameter, 
8 in. wide, and smooth soled. ^ . 

It is also permissible under the Act for a single article weighing 
more than iG tons to be carried in a wagon having tyres onty S in. 
wide, or i ton to each h in. of tyre. 

The effect of traffic of this character upon roads and bridges is 
most damaging. It is quite exceptional to find roads that have 
been constructed upon proper foundations ; it will_ be generalty 
found that thej* have been formed by simplj* placing laj'crs of 
stone varying much in quality upon the natural subsoil without 
any artificial drainage. While roads of this character have proved 
strong enough to carrj* the ordinary traffic of the district without 
undue stress, they are quite incapable of doing so under the 
u eights above mentioned, unless serious damage is to result. 
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The particular kinds of Iraction-engfine traffic which cause the 
-most damage to roads in this county are : (i) the regular haulage 
of goods, and especiall}'^ timber, and (2) the use of very heavy 
-engines by showmen for the purpose of removing their vans and 
machinery from place to place. 

The former is generally taken over comparatively short lengths 
of road. The engine is invariably driven backwards and forwards 
'in, the same track, with the result that the driving wheels crush 
-the road metal down into the foundation, and the carriages 
following in the same track complete the mischief by cutting 
through the already broken-up material into the subsoil. 

The show engines, on the other hand, cover very great 
distances, and although necessarily the damage is not so apparent 
as when short lengths only arc used, the disturbance of the 
surface, more especially after the break up of a frost, is most 
serious. It will then be noticed that the wheels regularly pick up 
patches of the road metal, depositing it again along the road in 
small pieces as the wheels revolve. It need hardly be explained 
that after this treatment the surface of such a road requires to be 
entirely renewed. 

It is noticeable that the practice of overloading the engine is 
becoming more frequent j apparently calculations are only made 
for hauling along a perfectly level road, with the result that when 
hills are encountered the engine is brought to a stand, the driving 
wheels ploughing up the road surface to the foundation before it is 
apparent that the load must be reduced. 

It may be said that the cost of making good the damage caused 
•by a good deal of this traffic can be recovered as extraordinary 
traffic under Section 23 of the Highway Act, 1878, but in the 
-experience of the writer this is attended with so many difficulties 
•that public authorities hesitate before putting the Act in force, 
and in a great number of cases carry out the necessary repairs at 
the public expense sooner than ritn the risk of losing an action at 
law. 

The words in the Highway Act, 1S78, Section 23, “ by whose 
order,” and altered in Section 12 (r) of the Locomotives Act, 1898, 
to “by or in consequence of whose order,” has removed the great 
•difficulty of ascertaining the person really responsible for causing 
the damage. 

By Section 12 (i) of the Locomotives Act, 1898, it is necessary 
that any action to recover damages for extraordinary traffic of a 
continuous character shall be taken within six months from the 
completion of the contract for the work. It is almost impossible 
in many cases to prove this. 

The writer was engaged in a case of extraordinary traffic, 
where large quantities of timber were conveyed along the roads 
•by traction engines. 

The work was carried on for nearly three years by the person 
who bought the timber. It might reasonably have been assumed 
that this work formed one continuous contract ; evidence, however, 
was given that the timber was paid for yearly, and that each 
payment completed the transaction. 

It was held that each of these payments formed a separate 
contract, and, as an action was not taken within six months from 
the completion of such contract, damages were awarded for the 
■last year only. 

IZ 
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The greater volume of traction traffic, however, cannot be termed 
extraordinary, and the hea^y cost of maintaining- roads damag^ed 
by such traffic cannot be legfally recovered. 

It is not at all uncommon to find a hig-hway authority compelled 
to expend large sums which they cannot by law recover in making 
the damage caused by this class of traffic upon comparatively 
short lengths of road. 

Bridges were originaIl3' constructed to carr}"^ only the ordinary 
light traffic of the district, but, owing to the increasing use' of 
heavy engines for haulage, highway authorities have been com- 
pelled in recent 3*ears to strengthen, and in a great many cases to 
entirel3’^ rebuild, the bridges under their control, necessitating a 
very heavy expenditure. 

In this count3', from the year 1898 43 bridges and culverts have 
been strengthened or rebuilt at a cost of over ^13,000, this being 
entirely due to the change in traffic conditions. 

The responsible authorities under the Locomotives Act, 1898, 
may issiie licences for the use of locomotives weighing not more 
than from 10 to 14 tons when empty, at a fee not exceeding ;^io 
for the former and £ iS for the latter. These licences are to be 
renewed annually. 

Although owners must obtain these licences in the county in 
which their locomotives are ordinarily used, such is found not to 
be the common practice. 

The maximum scale of charges for licences is not compulsory. 
In the case of ten authorities in adjoining counties it was found 
that the licence for an engine under 10 tons in weight varied 
from £2 to £to, and the additional fees for extra weights varied in 
the same manner. 

The result of this is that owners obtain their licences where 
they are cheapest, and then by obtaining a daily permit for 
2S. 6d. travel Avherever they wish in other counties. 

At a recent fair held in this count3' six engines were engaged. 
The whole of the licences had been taken out in adjoining counties, 
where the lowest charge was made, and the owners of four of these 
engines resided in this count3f. 

It is, therefore, most desirable that a uniform scale of charges 
should be adopted, not only for licences, but for all purposes, and, 
in the opinion of the writer, these should be the maximum under the 
Act. 

A daily travelling fee of 2s. 6d. is charged irrespective of the 
weight of the engine. This sum is a mere acknowledgment, and 
should be increased to 5s. as a minimum, and a sliding scale 
adopted, according to the weight of the engine, up to a maximum 
of 20s. 

Power should be given to the surve3'or in charge to close any 
roads to traction or other traffic after the break-up of frost or when, 
in his opinion, such traffic would cause unnecessary damage. 

The diagonal bars upon driving wheels are the means of causing 
additional damage to the road surface, and if it is not possible 
to obtain a sufficient grip without using expedients of this descrip- 
tion, which is doubtful, a less harmful method should be devised.^ 

The driving wheels of locomotives should be increased in 
diameter and width proportionate to the weight of the engine, and 
the wheels of the wagons should also be similarly treated. 

When traffic of this description is continuous, drivers should be 
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compelled to change traclcj and not continually use the same strip 
of road. 

There is no desire on the part of public authorities to hamper 
such an important and necessary industry, but it is generally felt 
by those who are responsible for the maintenance of highways that 
some alterations are needed in existing conditions. 


PAPER 34 ; BY K. S. W. PERKINS, COUNTY SURVEYOR OF THE 
ISLE OF ELY (SOUTHERN DIVISION), AND R. J. THOMAS 
AI.INST.C.E., COUNTY SURVEYOR OF BUCKINGHAMSHIRE. 

{ a ) Contributions to Rates and Taxes. 

Since the passing of the Locomotives Act in 1898 there has 
been a general increase in the use of traction engines for the 
haulage of merchandise and agricultural produce throughout the 
country, more especially in rural districts, and undoubtedly the 
additional cost of road maintenance is largely attributable to this 
cause. It is quite apparent that, compared with ordinary haulage, 
the owners of locomotives do not contribute towards the upkeep 
of the roads to anj' extent commensurate with the damage that is 
caused by their traffic. The only extra payment towards local 
taxation for which they arc called imon is the amount of the 
annual licence, varying from ;^io to for a lo-ton locomotive, 
and not only is the actual wear on the roads infinitely greater in 
the case of traction engines, but they naturally cover a much 
larger mileage. 

By those having practical experience in the management of 
roads it is a recognised fact that a traction engine, without 
hauling weights bcj'ond the authorised limit, will in one journey 
during unfavourable weather cause as much damage to a road as 
the whole of an ordinary 3'car’s traffic, and where, as often 
happens, this is done b)’ a locomotive licensed in some other 
countj’’ the only contz'ibution received towards restoring the road 
is a maximum amount of as. 6d. for a dail}' travelling permit. 
This damage is more especlallj* noticeable immediately after the 
break-up of a frost, and if traction engines were prohibited 
from using the public roads at such periods the cost of road 
maintenance would be considerably lessened. 

Failing this general prohibition, power should be given to 
highway authorities to recover the cost of making good any 
damage that may be caused by traction engines travelling on the 
roads when, owing to the cflTccts of frost, thej'^ are not in a 
suitable condition to withstand such traffic. 

(i) Licences and Registration, 

Under the provisions of the Locomotives Act, iSgS, councils 
are empowered to charge an annual licence fee not exceeding 
3^10, with an additional maximum fee of per ton if the 
weight exceeds 10 tons, and this has inevitably given rise to 
anomalies in the amounts fixed upon, as will be seen from the 
appendix to this paper. Section 9, Sub-section a, of the Act 
provides that the licence shall be taken out in the county in 
which the locomotive is ordinarily used, or to be used, so that 

II* 
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where an engine is used in two or more counties the owner 
naturally procures his licence in the county charging the lowest 
fee, taking out an ‘ ‘ additional licence ” in the other county or 
counties. It seems most desirable that a uniform scale of fees 
should be fixed for every county, and it should be made 
compulsory for makers to state the tare weight on every 
locomotive, so that the correct fee might be ascertained by the 
licensing authority without recourse to weighing. In addition to 
the question of weight, the amount of the annual licence might 
be varied according to the character of the locomotive wheels, 
and also having regard to the number, class, and weight of the 
vehicles drawn. 

Another point requiring amendment is in the definition of 
agricultural locomotives, which are merely registered upon 
payment of a maximum fee of as. 6 d., as no distinction is made 
between engines kept by farmers for their own use and those let 
out on hire by contractors. It stands to reason that the latter are 
continually using the highways in hauling heav}' threshing or 
ploughing implements, and it is onlj' fair that they should be 
subject to an annual licence, though, perhaps, at a somewhat 
lower fee than locomotives used solely for haulage. 

Under existing regulations a licensed locomotive Is entitled to 
travel in any district upon payment of a fee not exceeding 
2s. 6 d. per day to the local authority, who appear to have no 
option in granting the permit. From the appendix it will be 
seen that upwards of 32,000 permits were granted last year, 
and in order to obtain a more equitable arrangement the amount 
of the daily fee should be considerablj’^ increased, and vary 
according to the weight of engine and load. Double fees should 
be charged during the winter months, and the local authority 
should have the option of refusing permit. In this connection 
no mention is made in the Act as to “registered'* locomotives, and 
it is open to question whether a daily permit is required when 
travelling outside their own county. 

The damage caused to roads by traction engines might be 
mitigated to some extent by more careful driving, and as at 
present no licence is required to drive a locomotive it often 
happens that a comparatively inexperienced man is in charge 
when travelling on the public highway. It appears only right 
that the licensing of locomotive drivers should be compulsory, 
and not only would this be an advantage to the highway 
authority, but it Avould also act as a safeguard to the general 
traffic on the roads. 

(c) Weight and Number of Wagons. 

Up to the present no legal restrictions have been placed upon 
the tare weight of wagons. 

The General Turnpike Act of 1822 (Section 12) prescribes gross 
weight, which includes wagon, varying according to width of tyre 
n.nd time of year; the Locomotive Act, 1861, refers to the load 
jsxclitsive of wagon ; and the Heavy Motor Car Order, 1904, 
Article III., only refers to the maximum unladen weight of a 
trailer combined with that of the heavy motor. 

Modern wagons can be obtained of a tare weight of about 
2J tons, capable of carrying 8 or g tons of merchandise ; and, as 
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unnecessary tare weig-ht adds to the wear of roads, increases the 
weight of traction engines, thereby adding to the running cost, 
it is urged that, in tlie interests of all concerned, a maximum 
tare weight of 2^ tons should be imposed for wagons capable of 
carrying .loads up to 8 tons, increasing 2 cwt. in tare weight for 
each additional ton load. 

The number of wagons now permitted appears to the author to 
be ample, and it should not be necessary to increase it, except in 
quite exceptional circumstances. 

On winding narrow roads it is exceedingly difficult for the 
most considerate engine driver to avoid blocking and holding up 
other traffic, and as Section 5 of the 1898 Act has been so 
construed that the attendant therein referred to may be on the 
footplate with the driver, instead of on the rear wagon to signal 
the approach of overtaking traffic, it is most difficult for those 
in charge of such vehicles to make an engine driver hear through 
the din and rumble of his locomotive and three jolting trucks, 
whilst the loads on the latter may entirely obstruct his view of 
such traffic. 

As it is generally the travelling showman who asks for a 
permit to havil additional vehicles, and only pays 2S. 6d. per 
day for his locomotive (which is frequently well up to the 
maximum weight, for generating electric light on show grounds), 
there appears to be no sufficient reason for sanctioning such 
additional vehicles, which are a greater inconvenience to the 
general body of road users, and add considerably to the cost 
of roads. 

(d) Wheels and Tyres. 

The issuing of the 1904 Heavy Motor Car Order marks a 
notable advance in the direction of reducing unnecessary weights 
and strains upon roads. First, by prohibiting the use of pro- 
jecting diagonal metal cross-bars on engine-wheel tyres ; and, 
second, by varying the maximum loads permitted according to 
the diameter of smooth-tyred wheels, thus recognising the obvious 
fact that the greater the diameter the more surface of tyre bearing 
longitudinally upon the road, and consequently the greater the 
area over which the load is distributed, and the lighter the 
pressure per square inch. As stated later, the weight per inch 
adopted as the unit in this Order is found in actual working to 
be much in excess of that which macadam roads can sustain. 

It is highly desirable that heavy traction engines be similarly 
regulated, as the 3-in. cross - bars on their driving wheels, 
projecting f in. and separated by 3-in. spaces, are destructive to 
a degree, in that the longitudinal bearing of such wheels when 
they first come in contact wdth the surface of an ordinary 
macadam road is practically confined to the width of a cross-bar, 
and continues so until such cutting edge, having deflected the 
road beyond its elastic limit, pierces the surface of road and 
brings adjoining cross-bars in contact with it. 

Front wheels of traction engines should also conform to the 
Heavy Motor Car Order Regulations in the abolition of the narrow 
metal band so often found riveted round and projecting beyond 
the face of tj’re. 

Whilst projecting cross-bars and bands may be found necessary 
when traversing loose ground, agricultural land, etc., it cannot 
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irj. 


tiO'.v hf maitit.kitK'd, in the face of the sncccssfii! introduction of 
larsie phtics v.ith ^nla!l ijrovM'C'. on heavy motor ^\hecl«•. tiuit 
oro'.'.-bars are os'.eniial for road haulaije, nnle.<>' it interulcd to 
haul such exceptionally heavy loads as. entail a tractive force only 
obtainable by llio additional purchase or “ tfrip ” a locomotive 
obtains by the cuttiiijr of projcctinj; cro^s-bars on its vhcels into 
the f.'ibric of toad. 

In rsll calculations of area of road brouj^ht under pressure it 
must be borne in mind that on convex country roads \*hcn 
mctal-tyicd vciucics traverse the centre, ns they do approximately 
in the proportion of three to each one usini,' the sides, the inner 
portions (nearest enijinc) of cylindrical t\res take first bearing’ 
upon tlie surface, the pressure on road rapidly dccrcasinjj towards 
the outer edjjfc in proportion to the cross-tall in road. The author 
has fi^und that on :i stron<r fjranitc road, with rulinjj cross-falls of 
I in 30 (jjcneral in modern lintflish practice), from one-third to 
one-half the width of a lo-in. loaded heavy motor lyre takes no 
bearing' Avhen ninninj'' alontj crown of road, and he is of opinion 
that in calculatinp' area of such a road under pressure a cross 
measurement of <> in. is all that should he taken. 

The author cannot believe th.at the present-day tr.action engine 
wheel is Iw any means “the last word” In Hnglish mechanical 
engfinccring, if due consideration is given to Its ad.aptahiliU’ for 
the road it has to traverse, and which forms an integral part in 
the cfTorl of locomotion. 

.■\t the Paris Uoad Congress the English-speaking delegates, 
drawn from load makets and users and engine manufacturer.^, 
expressed the unanimous opinion that, after four years’ experience 
of the working of the Heavy Motor Car Order, it^>b the 
graduated weights allowed by such Order on axles with wheel.s oT 
various dinmeiens were cxccs.sive for macadam roads. The Order 
referred to sanctions an axle weight (portion of load and vehicle 
hearing upon one axle) based upon an unit of S40 Ib. multiplied 
by the number of inches in width of wheels attached to such 
axle for a 36-in. wheel, and increasing 2S Ib. for each 3 in. 
^icldiiional diameter. The delegates rctolvct! to recommend ihc 
Congress to reduce this unit to 600 Ib., but retaining the pro- 
portionate increase. 

Comparing existing maximum with that proposed for a heavy 
motor with 36-in. driving wheel having lo-in. tyres, we get : 

IJact. A\lc 

VViikhofTyre^ Unit. Weight. 

tonv ewt. 5l>. 

Present maximum 10 in. + 10 in. j= 33 x 840 U>. ;= 7 10 o 

I’rojjosed „ to in. -r 10 in. = 20 x 600 lb. = 5 7 

Tlic effect of this much-needed amendment would be that a ^ 
heavy motor, whicli is now permitted an axle weight of 7J tons on 
a pair of 36-10. wheels, would require 60-in. wheels to carry this 
weight ; an immense reduction in pressure upon roads, as the 
longritiuliiial bearing of the larger wheel is roughly proportionate 
to the increase in radius of wheel over that of the smaller one. 

Probably bcc.ausc heavy motors and traction engines arc but 
little used on the Continent, the Congress declined to amend the 
recommendation of their colleague, which was, strangely enough, 
identical with the ^'4o Jb. per inch of the English Motor Car Order 
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for a 36-in. wheel, but differed materially from it by not specifying 
the diameter of wheel. 

The author would draw particular attention to the fact that the 
Heavy Motor Car Order adopts the same unit for both axles of a 
heavy motor and for those of a trailer, although it is surely obvious 
that the wheels on an axle supplying the motive power must 
impose shearing and compressive stresses upon a road greatly in 
excess of those produced by wheels running free. It is most 
•desirable that the unit be materially reduced in calculating weights 
upon live axles. 

The author cannot help believing that the unit adopted in the 
•Order was calculated for t^’res running on a plane and not on 
a convex surface, such as the centre of an ordinary road, upon 
which much of the cross bearing must disappear. In practice 
it is essential to consider the maximum pressure anticipated 
upon a road, and not the mean. 

Until traction-engine wheels are free from projecting cross-bars 
it is submitted that the benefit anticipated from their great 
-diameter is lost, and that an}' calculations of pressure per square 
inch in comparison with that of smooth-soled heavy motor tyres 
is impossible. 

Neither under the 1822 Turnpike .\ct (dealing with non- 
cylindrical wheels) nor in the 1861 Locomotive Act is any reference 
made to diameter of wagon wheels, and a drastic change is 
•necessary in this respect. Weights should be regulated according 
to diameters, on the basis of the lower unit already suggested as 
An amendment in the Hcav}’ Motor Car Order. It is also recom- 
mended that axles should vary in length, so that their wheels 
break track, and that tyres should be smooth. 

Any appreciable increase in diameter of wheels of heav}' motors 
or their wagons would no doubt necessitate longer axles, so that 
the wheels might clear the sides of vehicle, ;ind thereby make it 
possible to keep decks to the present heights, but as traction 
engines can now be 9 ft, wide there is ample margin for this 
Additional width. 

If w.'igons are made lighter and larger wheels of cqu.al strength 
■to present ones constructed — as no doubt they can lie with little 
added weight — there should be no diminution in the carrying 
capacity under new regulations, neither need there be any 
Additional cost upon the owner. On the other hand, it would be 
of incalculable benefit to the road authorities and ensure better 
roads for all users. 
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APPENDIX. 


TRACTION ENGINES AND HEAVY MOTORS IN ENGLAND AND WALES^ 

DECEMBER, 1908. 


Note. — ^Registration figures represent total registered to date. Licence and daily permit 
figures are those for the last tn eh e months. 





Traction Engines, 



Counties. 

I 

M 

01 Cl 

S a 
“1 

fi's g 

3 a " 

3 3-= . 

n 

Traction engines . 
licensed daring past ' 
year for general 
h.aulage. 

3 

rmetion engines taking 
}ut additional licences 
during past year. 

permits issued 
s. 6d. during a 
(T ear. 

T3. 

^ 0 
.0 M- 

a 01 

0 ^ 

S M'S 

cA eS 


u .£2 ^ 

C*e/i . 

t/J 5S 


Fees charged. 

No. 

Fees charged. 

^ 3 S. 

S 9 S 

hfi Petr 

X^oxidoA •«••• 

— 

*4 

MaMmum 

1 

Maximum. 

370 

2,026* 

Bedford 

140 

3 

M 


M 

102 

! 10* 

Berks 

196 

16 

M 

9 

M 

716 

17 

Buckingham . . . 

164 

12 

M 

8 

M 

46s 

14 

Cambridge 

210 

39 , 

Cz for 10 tons, 
los. extra for each 
ton oier. 

I 

£2 for 10 tons, 
los. extra for each 
ton over. 

18 

8 

Chester ... ... 

14S 

8 

M 

2 

M 

21 S 

430 

Cornwall 

li6 

34 

M 

I 

M 

134 

14 

Cumberland 

63 

8 

M 

I 

M 

106 

5 

Derby 

124 

27 

M 

6 

M 

420 

8 

De\on 

23S 

40 

M 

2 

M 

566 

15 

Dorset . . 

116 

40 

M 

9 

M 

410 

14 

Durham .... . | 

89 

iS 

M 

1 5 


574 

27 

Ely, Isle of j 

1 

195 

16 

^£2, and £2 for 
each ton oter 10. 


j£ 2 . JOS. for 10 
tons, and ;£i for 
each ton over. 

69 


Esses. 

3S9 

8 

M 

2 

M 

506 

34 

Gloucester 

88 

21 

M 

s 

M 

40S 

12 

Hampshire 

293 

so 

M 

9 

M 

S36 

262 

Hereford 

31 

iS 

M 

4 

M 

322 

i 12 

Hertford 

178 

II 1 

£s 

5 

;£2. los. for 10 
tons, extra for 

each ton oxer. 

190 

14 

Huntingdon 

117 

9 

£2 for ro tons, 
tos. extra for each 
ton oxer. 



99 


Kent 

350 

87 

M 

11 

M 

133 

143 

Lancaster 

158 

32 

£10 for 10 tons, 
£l extra for each 
ton oxer. 

10 

M 

222 

14+ 

Leicester 

109 

6 

M 


— 

180 

7 

Lincoln (Parts oj 
Holland). 

[■ 12 

S 

£^ for 10 tons, 
£1 extra for each 
ton oxer. 

1 


53 


Lincoln (Kesteven) 

253 

17 

^£■5 for 10 tons, 
£1 extra for eack 
ton ox'cr. 


M 

142 

4 

„ (Lindsey) 

286 

38 

M 


M 


4 

Middlesex 

34 

3 

M 


M 

716 

68 











' HEAVY MOTORS AND TRACTION ENGINES. 169 


1 

i 

s ' 

Counties. 

Traction Engines. 

Heavy Motors for commercial 
purposes registered to date at 
20s. each. oi 

Agricultural engines 
registered to date at m 

2S. 6d. each. 

2 

Traction engines 
licensed during past 
year for general 
haulage. 

3 

Traction engines taking 
out additional licences 
during past year. 

Daily permits issued 
at 2S. 6d. during 4^ 
past year. 

No. 

! 

Fees charged. 

No. 

Fees charged. 

Monmouth 

25 

4 

M 

6 

M 

289 

10 

Norfolk 

567 1 

29 

for 10 tons. 

5 

£2, los.for 10 tons 

164 

25 

Northampton 

173 

1 

M 


— 

243 

13 

Northumberland 

128 

14 

M 

4 

M 

366 

25 

Nottingham 

209 

10 

M 

2 

M 

520 

16 

Oxford 

183 

20 

M 

5 

M 

626 

12. 

Peterborough, Soke of 

56 

— 

— 


— 

78 

I 

Rutland 

44 

2 

M 

2 

M 

25 

2 

Salop 

JIO 

20 

M 

I 

M 

202 

6 

Somerset 

121 

34 

M 

6 

M 

5S7 

24 

Stafford 

94 

19 

M 

n 

M 

231 

17 

Suffolk, East 

176 

20 

^S^ojCio. 


— 

76 

16 

„ \Yesl 

145 

.■i 

jCs and upwards. 


£2. los. & upwards 

131 

4 

Surrey 

92 

16 

M 


M 

1,107 

20 

Sussex, East 

84 

19 

M 


M 

323 

6 

,, West 

109 

IS 

M 

5 1 

M 

414 

s 

Warwick 

103 

3 

M 

4 

M 

470 

s 

Westmorland 

I 

6 

/S and upwards. 

I 

;i:5 

149 

z. 

Wight, Isle of 

16 

4 

M 

— 


II 

3 

Wilts 

23S 

23 

M 

s 

M 

341 

14 

Worcester 

1 So 

13 

M 

3 

M 

234 

12 

York, East Riding 

' 13 

50 

£s 


— 

36 

17 

„ North „ 

207 

6 

M 

s 

M 

262 

6 

„ West „ ... . 

274 

87 

M 

10 

M 

448 i 

72 

Anglesey 

— 


i 

— 

— ! 

4 

— 

Brecon 

— 

I 

M 

I 

M 

126 

— 

Cardigan 

— 

— 

— 

— 

— 

50 1 

— 

Carmarthen 

I 

3 

M 

— 

— 

■ 76 

ii 

Carnarvon 


5 

M 

I 

M 

3 

S 

Denbigh 

5 

8 

M 


M 

148 

II 

Flint 

3 

19 

M 


M 

75 

10 

Glamorg.m 

6 

27 

M 


M 

55 

31 

Merioneth 

i 

1 2 

M 



II 

i 

Montgomery 

1 

— 

— 

I 

M 

43 

— 

Pembroke 

' 58 

XI 

M 

1 — 

— 

1 27 

2 

Radnor 

B 

t — 

— 

! 

— 

35 

— 




|||||||||[|b 

1 202 

j 


15,664 

1,676 

CouKTV Boroughs. 








Barrow-in-Furness ... 

5 

— 

— 



10 

5 

Bath 


— 

— 

5 

M 

164 


Birkenhead 

— 






30 

3 

Birmingham 

— 

— 

— 



III 

49 

Blackburn 

— 

3 

M 


* 

— 

51 

7 

Blackpool 

— 




— 


2 

Bolton 

4 

2 

M 


— 

129 

29 

Bootle 


— 

— 1 

I 

M 

78 

5- 

Bournemouth 

— 

5 

M 

8 1 

M 

59 

12 

Bradford 

— 

2 

M ! 

1 

— ■ 


23s 

107 
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Traction Engines. 


' ^cr‘d‘’‘‘d«rin^^%?t Taction ^„es ,.kingi| 
year for gcuerS ““t addiliona licences^ 
haulage. during past year. -g. 


S'e rt 
2 S o 

•S 

2 to 'O 
•c ‘u . 

«2 M 


Brighton 
Biistol... 
Burnley 

Burton-on-Trent 
Bury ... 
Canterbury 


Chester .. 
Coventry 
Croydon 
Derby ... 


Devonport 

Dudley 


Exeter... 

Gateshead 

Gloucester 

Great Yarmouth 
Grimsby 
Halifax 
ILanley 
Hastings 
Huddcrsticld 
Ips^^ich 

Ivingston-upon-IIull 
Leeds .. 

Leicester 
Lincoln 
Liverpoo 

Manchester 

^liddlcsbrough ... 
Nc\vcastle-on-Tync 
NcwTiott (Mon.) 

Northampton 

Norwich 

Nottingham 

Oldham 



I'ccs diarged. 


Fees charged. 


Q “ 


d jCS for lO tons, 
;£'2 extra for each 
ton over. 


1 /CS jf registered in 
county, 2^10 if not. 


4 £2. JOS. for 10 
tons, £i extra, for 
cadi ton over. 


t £5 for to tons, 
£2 extra for cadi 
ton oi'cr. 


o charges; by-la 

— 

o r<^stration or li 
nIo diargcs; by-la 


ws un dcr consideration. — 


ccnce s required in boron gh. 

3 M _ 67 

ws un dcr consideration. — 
— — 57 



i]e registered. 

I M 


— 73 

96 

_ 9S 

18 4 

102 27 


Oxford 
rijanouth 
Portsmouth 
Preston .. 
Reading 
Rochdale 
Rotherham 
St. Helens 
Salford 
Sheffield ... 
Smethwick 


£S . 

No registration 
£j. IS. 


I M 

I M s 

I M 

63 M 

i M 

Id I £5 


I r Hcclnce insisted upon. — 

-I - so 


(about) 


I 


26 

3d d 

36 44 

217 d 

105 2 

292 3 

36 3 

3IS 

260* 18 
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1 


. Traction Engines. 


u 

i 

Boroughs. j 

j 

Agricultural engines 
registered to date at 11 
zs. 6d. each. 

2 

Traction engines 
licensed during past 
year for general 
haulage. 

3 

Traction engines taking 
out additional licences 
during past year. 

permits issued 
s. 6d. (luring 
year. 

B ^ 

0 £ S 

w 0 

.£ C 

*♦4 y 

0 oT 

0 ^ . 

S s-S 

1 in cl 

1 0 p 

1 

No. 

Fees charged. 

No. 

Fees charged. 

rs a 

-S Q, 
p « a 

pa . 
g 5 S 

Southampton 


- 

I 

I 

M 

204 

7 

Southport 

— 

— 


— 


1 

I 

South Shields 

— 


— 


— 

• 44 

— 

Stockport 

— 

— 


— 

— 

148 i 

21 

Sunderland 


2 

M 



27 

8 

Tynemouth. 

I 

— 


— ; 

— 


— 

Walsall 

— 

— 


— : 

— 


— 

Warrington 

— 

— 


— 

— 

70 

I 

West Bromwich 

— 

— 


— , 


112 


West Ham 

— 

— 



— 

63 

4 

West Hartlepool 


1 

— 

— 

— 

9 

1 

Wigan 


— 

— 

— 

— 

52 

6 

Wolverhampton 


— 

i 

— 

M 

226 

6 

Worcester 




I 

115 

2 

York 

— - 

3 

£5 i 

2 


ltd 

4 

•Carditr 


3 

M 1 



II7 

23 

Merthyr Tvdvil 

1 


— . I 

I 

U 

50 


.Swansea 

1 

i 

2 

£s for 10 tons, 
£2 extra for each 
ton over. 



59 

2 


1 55 

65 


61 

\ 

1 

6,095 

805 


Summary. 


1 

County of London 


■ 


I 


370 

2,026 

1,676 

County councils 

7.461 

nrHy) 


202 

— 

15,664 

County boroughs 

55 



61 

— 

6.095 

805 





m 


22,129 

4.507 


Notes. — “ If,’’ and “ Maximum, ” in Colnmns 2 and 3 indicate that the full charge of £10 
up to 10 tons and £2 for every ton or portion of a ton in execss, and £5 and £1 respectively for 
additional licences are made. 

(a) No charge is made for registration of agricultural engines, 

(^) IS. charged for daily permits. 

No doviht a number of registered agricultural cnginc.s have ceased to work, but probably the 
traction engines and he-avy motors in the towns where no licences or registration seem to be 
required would balance this. 

* Approximately. 
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DISCUSSION. 

Mr. A. H. Scott, M.P., presided over the afternoon sitting, 
and said motors had come to stay, and more particularly 
heavy motors. If they had an alteration of their system in 
land that would bring about a combination of those interested 
in cultivation, the result he believed would be that farmers 
generally in the country would combine together and find 
their markets along the main roads. He hoped that everyone 
would do their best to bring the discussion into accordance 
with what thc}’ believed would be the effective means of 
relieving municipalities and local authorities from the heavy 
cost the}' now had to bear. 

Mr. T. C. AviiLiKG (Royal Automobile Club) observed 
that the problem to be considered was the lowest tare 
weight to carry or move the heaviest load, so that pro- 
portionately for the load carried the total moving weight 
per axle was decreased. He did not agree with Mr. Copnall 
that an engine let out for hire for distinctly agricultural 
purposes should be more heavily taxed. This engine was 
being used for the benefit of agricultural interests, an 
interest of the utmost importance to be protected. Mr. 
Copnall stated that there was no power to enable a road 
authority to restrict heavy traffic on the roads. The by-laws 
of many towns and claims for extraordinary traffic had nearly 
made the road locomotive or traction engine useless for 
ordinary use, and there was power under the Heavy Motorcar 
Order given to road authorities enabling them to cause heavy 
motorcars to run according to the order. Many of them 
knew that these heavy motorcars ran at an illegal speed and 
with an illegal axle weight, so deteriorating the roads unneces- 
sarily. He considered that the figures proved that the- 
increased cost in the upkeep of roads was due to the heavy 
motorcars rather than to road locomotives, since from his 
personal knowledge the output of road locomotives had 
decreased, whereas the output of heavy motor vehicles and 
tractors had increased. The}' had traction engines in use 
before the heavy motorcar, and the increased cost in the 
roads occurred at the advent of the heavy motorcar. He 
agreed with Mr. Heslop that a uniform scale of fees should 
be adopted for all engine licences, and power should be given 
to surveyors to close roads made under present methods 
during certain climatic conditions; further, that drivers of 
heavy locomotives and traction engines should be licensed. 
He agreed also with ^Icssrs. Perkins’s and Thomas’s sug- 
gestion that a maximum tare weight for trailers would be 
.an advantage. A revision of the law was asked for, but for 
heavy road locomotives by-laws formulated by various 
authorities together with fines for extraordinary traffic had 
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already led to the disuse of these engines, and as regarded 
heavy motorcars, a careful and insistent use of the powers 
conferred upon road authorities by the Heavy Motorcar 
Order would to a great degree diminish the present heav}' 
wear and tear on roads due to the illegal weights and speeds 
at which these heavy motorcars were run. 

Mr. J. C. McGkath (West Riding) stated that the view 
they took was that an agricultural locomotive did not require 
to be licensed, and a daily permit was looked upon as a 
daily licence. 

Mr. John Aspinall (Lancashire) asked the meeting to 
pass forward to Saturday’s plenary meeting a recommendation 
for greatly increased duties both from locomotives and from 
heav3'' motorcars, which were doing great and increasing 
damage to the country roads. 

Mr. A. Hogg (Elgin) urged that the matter could be best 
dealt with by new legislation and the establishment of a 
small central authoril)-. Thej’ ought to get the exact 
amount of road assessments collected in every area during 
the 10 years from i8go to 1900, and make a return of 
rates given. 

Mr. Wood Homer commented upon the improper use of 
the roads by locomotive owners, and contended that unprofit- 
able traffic ought not to be encouraged. They ought to make 
all engines answerable for improper use of the roads, whether 
by extraordinary traflic or in any other way. They should be 
made answerable to the road authorities who had to repair 
the roads. 

Mr. Fletcher (Dorset) regarded it as most unfair to the 
ratepa3'ors that owners of locomotives, for the sake of earning 
a few pounds, should do such immense damage. 

Mr. Rowlatt (Leicestershire) contended that the highways 
were really being used as railwaj^s, and they ought to take 
care that those who used an article should pay for it. 

Mr. Rees Jeffreys urged that the consumer, and not the 
private manufacturer, was going to benefit by the reduction in 
the general cost of transport. Anything that could reduce the 
cost of transport was to the benefit of the industries of the 
country. It was a monstrous proposition that because by an 
improved method of road transport they were able to reduce 
the charges previously paid, thereby and therefore that 
additional taxation must be put upon that improved method 
of transport. The roads existed to be damaged, and every- 
body did damage to some extent. He contended that railway 
and canal companies in many cases did not maintain their 
bridges in a proper condition of strength to carry traffic. 
There was no power at present which enabled a Count}' 
•Council to compel a railway company to maintain its bridges 
tip to a standard of strength to which it was originally built, 
much less to bring it up to the required strength for increasing 
traffic. 

Mr. R. Lambie (Lanark) thought they ought to differentiate 
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between traction engines and motorcars used for trade purposes 
and luxurious purposes. They ought to make the most of 
their roads to meet the new development of things. 

Mr. T. Mosley (Bucks), speaking as a director of a railway 
company and canal compan}', held that the companies suffered 
from a great grievance because they had been called upon over 
and over again to allow a class of traffic to pass over their 
railways and canals for which the bridges were never designed 
and for which the burden of the upkeep was never imposed on 
them. The bridges ought to be bought from them and kept 
up, and they would be glad to hand them over. They ought 
to bo taken over at a fair valuation. 

Mr. MoREsnv White (Motor Union) declared that if this 
matter were properly put before the people of the country, 
they would realise the value of the asset of which the 
authorities were the protectors. They should be asked 
whether it was not better for them that they should have 
the improved method of locomotion, and if they said it was, 
it ought to be paid for and proper administration should 
accompany it. 

Mr. Scott, M.P., at this stage vacated the chair, which was 
taken bj' Sir H. Bacon. 

The discussion was continued by Mr. H. Stcrmev, and the 
authors of ihc papers replied to the points raised. 
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Papers 24, 25, and 26 were taken as read, as follows : 

PAl'ER 24; BV A. DRYLAND, ASSOC.MEM.INST.C.E., COUNTY 
SURVEYOR OF SURREY. 

The subject of this paper is a very urgent problem — first, for the 
sake of the health and comfort of all users of and dwellers near the 
King’s highway ; and, secondly, because of the depreciation in 
value of all property abutting upon the chief arteries of traffic. 

Inasmuch as dust is present everywhere during certain conditions 
of atmosphere, it is certain its entire avoidance is a physical 
impossibility, but a great deal ought and can be done to reduce the 
quantity, and, the author also hopes, something to prevent the 
undue disturbance of that residue which is unavoidable. 

In extended periods of dry, and particularly windy weather, dust 
has always in our time caused a certain amount of trouble and 
annoyance, but it will, no doubt, be freely acknowledged that until 
the advent of fast-moving self-propelled vehicles the extent of the 
nuisance was not of serious import. In the author’s view, it is 
established beyond all doubt that self-propelled vehicles not only 
raise and distribute dust in a manner quite unknown previous to 
their introduction, but also are very largely responsible for its 
creation. It is in a modification of design that we must look to a 
great extent for a mitigation of the dust nuisance. The author 
would strongly urge, in the first place, that such barbarous 
adjuncts as steel studs and chains, which subject the road surfaces 
to continual filing or scarifying action, should be prohibited — by 
law if necessary. There is little doubt, loo, that the lower the car 
body the more effective the car becomes as a dust raiser. 

The author raises these points in the hope that those who use 
motors and those who are interested financially in the motor 
industry will devote themselves with energy to doing their part 
towards lessening the dust nuisance. 

Passing from this phase of the problem to that of the highways 
themselves, it will be useful to consider first from whence comes 
the dust. ' The author thinks it may be chiefly grouped under the 
four heads : 
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1. Dust blown upon the highways from fields and other 
surroundings, and that due to animals. 

2. Dust brought upon the highways in the form of soil or 
dirt from fields and other premises, and dirt, dust, and other 
refuse thrown or swept thereon. 

3. Dust due to the nature of the highway itself, both as regards 
foundation and surface 

4. Dust due to wear and tear of the surface. 

With regard to the dust blown upon the highway, this must 
be accepted as unavoidable. There would seem to be no 
mitigation possible other than that of adequate scavenging and 
watering, or the application of some dust-laying compound. So 
far as the dust arises from animals upon the highway, it is likel}'^ 
to be of a diminishing character if the displacement of the horse 
proceeds at its present rate. 

In the author’s view, the dust arising from the causes enumerated 
under No. 2 is largely preventable, and ought to be prevented. 

Enormous quantities of dirt and filth are brought upon the 
public highways by the wheels of vehicles from fields, yards, and 
badly kept cartways, and by droppings from overloaded vehicles. 
It is quite a common sight in an agricultural district to see' a 
long length of road plastered with a mixture of soil and manure, 
and almost as common an occurrence to see the whole surface of 
the road destroyed by the pulling of the surface due to the plastic 
mixture thus formed. The author has frequently seen at least 
;^5o damage done by one farmer in a single day in manure or 
root hauling under unfavourable conditions, damage which might 
"have been prevented by the expenditure of a few shillings in 
cleaning wheels and in keeping the means of access to the road 
in a decent condition. In the author’s view, this is an unjustifiable 
abuse of the highway, and the law should be so strengthened and 
administered as to effectually prevent soil, filth, dirt, or refuse 
being so brought upon the highway unless unavoidable. 

With regard to the dust referred to under head No. 3, due to the 
nature of the highway itself, there is no doubt the ordinary water- 
bound macadamised road is the worst of all the forms in this 
respect. In using the term “ macadamised ” I do so in its original 
meaning, including thereunder all roads made of compacted broken 
stone, and not in the limited sense in which it is often now used 
as applying only to surfaces coated with broken granite. 

To find a pitched foundation to an old road is quite excep- 
tional, even in a district where fairly hard rocks are plentiful. 

A very large proportion of our present-day roads, except those 
of quite recent construction, may be said to have grown, or 
developed, rather than to have been made. Many of them were 
originally mere tracks, and have arrived at their present state 
through the accretion of many coats of ground-up stone, often of 
very poor character, possibly faced with a thin crust of granite, or 
even some inferior material. 

In consequence, the road crust consists very largely of fine 
material, which, when sodden with moisture, exudes mud freel3% 
and unless the road crust is fairly thick the moisture affects the soil 
underneath, and that also to some extent oozes up through the 
metal. These causes account for a large proportion of the dust in 
macadamised roads, but a further large quantity is added in the 
form of what is termed “binding,” or sometimes, rather appro- 
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priately, “ blinding",” material. All sorts of stuff have been, and 
still are, used to a certain extent for this purpose, ranging from 
clay, sand, and more or less clean road scrapings to the finer 
grades of the hard coating materials. In the author’s view, the 
greatest practicable improvement possible in the construction of 
water-bound macadamised roads is to be found in the use of the 
very hardest and toughest coating materials well consolidated 
by rolling, with the addition of just sufficient fine chippings 
during the consolidating process to completely fill the voids 
between the stones. Such a form of macadamised road will, 
for the present, meet the requirements of those loads subject 
to a moderate traffic, including a fair quantity of motors, 
particularly if the speed of this class of vehicle is kept within 
reasonable limits. Where the motor traffic becomes so extensive 
as to cause a serious nuisance by reason of dust, or unduly 
destructive by disintegration of the surface, a great advance in 
the direction of dustlessness can be attained, and also a very 
large measure of protection from disintegration, by a surface 
dressing of tar or other good bituminous compound. To get 
the best results from this process the author considers the 
following points essential : 

I. The surface must be good — that is to say, it should be 
treated before any considerable degree of wear has taken place 
upon the macadam coating. 

2 The weather must be suitable and the road perfectly dry. 

3. The surface must be thoroughly swept, so as to remove 
all fine dust and leave a slight space for keying between the 
stones. 

4. The tar, or bituminous compound, must be of good quality, 
free from too volatile matters, but not sufficiently so as to render 
it brittle and impair its cementitious and elastic qualities. 

5. It must be applied hot, and be allowed to soak into the crust 
of the road, and be blinded with a coarse grit or a fine grade of 
granite chippings. 

Such a surface treatment is very eflicient by reason of the 
protection afforded the road crust from atmospheric influences, 
preventing exudation, also forming a surface which takes up a 
considerable proportion of wear, and particularly in regard to the 
prevention of disintegration, which leads to so much wear and 
tear, and consequently mud and dust. 

With regard to the mode of applying this surface treatment, the 
author ventures to say there is a general consensus of opinion 
among surveyors, who should be the most competent judges, 
that what is known as the application by hand is the most durable 
and effective. Owing, however, to the somewhat greater expense 
and comparative slowness of this method there is a very useful 
field open for mechanical spreaders, in order that advantage may be 
taken of suitable weather conditions in our generally fickle climate. 

The author ventures to say that application by force is not 
necessary or effective ; penetration cannot be attained by these 
, means, but only by absorption. 

Another means of largely minimising dust on macadamised 
roads is by the use of a matrix either of a cementitious nature 
or of a bituminous character as a binder, instead of the usual 
kind of water binding.' Certain forms of mortar or cementing 
m<iteria!s have been used, but the author is not aware of any 
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sufficiently prolonged test to demonstrate their complete success 
under great traffic. 

A bituminous matrix has been more largely used, and has met 
with very considerable success, particularly upon roads subject 
to a medium traffic. The process is considerably more expensive 
than surface tarring, and, in the author’s view, it has yet to 
demonstrate its relative superiority over that method, bearing in 
mind the relative cost. 

Dust Due to Wear and Tear. 

Under the preceding head the author has dealt to some extent 
with the above so far as it relates to macadamised roads. It may 
be useful, however, to call attention here to the rapid wear and 
tear on uneven surfaces, particularl3' so with rapidlj' moving cars 
■with studded tyres and heavy vehicles. It is, therefore, incumbent 
in the battle against dust to keep the surfaces as even as 
practicable. A very small depression acted upon by the shocks 
of fast moving traffic causes a great intensification of wear and 
tear. In the author’s view, as traffic develops, it will become 
necessar)' to form and keep very smooth and tenacious surfaces. 
The consolidation of macadam by the use of a steam-roller, while 
a great advance on the methods of our forefathers, is not b}' 
anj' means capable of producing a true surface. 

The nature and extent of the traffic must be the ruling factor in 
the kind and strength of surface to be provided, all of which have 
their limits. When the “ macadam limit ” is passed some form 
of paving must be adopted. In our present state of knowledge 
this takes the form of wood, granite paving, or mineral asphalt. 

With regard to tar macadam, which has been extensively tried, 
the author desires to put forward the view that when the relative 
expenditure Is taken into consideration it has not shown any 
considerable advantage over granite macadam rokds, if the latter 
are surface tarred. It has the advantage that yearly surface 
applications are not absolutely necessary, although the author is 
of opinion that such treatment is desirable for maintenance pur- 
poses. Tar macadam has the disadvantage of not being easily* 
repaired. It is true it can be patched, but not so easil}’^ as ordinarj' 
macadam. It forms a satisfactory road for small towns and 
villages, but its first cost Is prohibitive for general use on country 
roads under the present financial conditions, and it is not good 
enough for the heavy traffic in large towns or on important road.s 
adjacent to the large centres of population. 

For such situations where the gradient permits, both for wear 
and tear and dust prevention the author considers mineral asphalt 
the most suitable surface, particular!}’ if it can be used in such a 
form as to give a slightly resilient surface. Its great advantage 
under modern traffic conditions is the true surface which can be 
attained. Hitherto its first cost has been so high as to restrict 
its use to the most important centres of traffic. Quite recently a 
departure has been taken from laying it on a cement-concrete 
bed — ^which is very costly — and tar concrete has been used instead. 
The author hopes this method may prove successful, as the more 
elastic bed may prove an advantage, and if a satisfactory method 
can be found of turning the old road metal to use in forming the tar 
concrete base a considerable reduction in cost might be affected. 

Both wood and granite paving have the disadvantage of 
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‘having’ a larg’e number of joints to retain mud and dust. 
While kept in a smooth condition they are both very lasting*, 
particular!)'- the latter, which is probably the most durable 
of all kinds of paving* known at present, and if laid with true- 
faced setts, with ver)' narrow joints, filled with a mineral asphalt 
composition, it would provide probably the most durable and 
duslless paving attainable in our present state of knowledge for 
self-propelled traffic, but very trying to the legs and feet of horses. 

To summarise the matters dealt with in this paper, the author 
ventures to put forward the following conclusions : 

r. That absolute dustlessness is unattainable, and consequently 
watering, or dust-laying application, must always be necessary, as 
well as frequent scavenging. 

2. That comparative dustlessness can best be att.ained : 

{a) By such reduction of wear and tear as is obtainable by the 
abolition of all unduly destructive forms of wheel coverings. 

{b) By such improvements in the design and construction of 
self-propelled vehicles as will minimise their dust-raising 
proclivities. 

(c) By the prevention of all avoidable extraneous dust being 
brought upon the highways. 

(/f) By improved methods of forming water-bound macadam 
surfaces for the lighter traffic roads. 

(c) By the surface treatment with tar or bituminous compounds 
of macadamised surfaces under suitable conditions, and by the use 
of tar macadam and bituminous binders where the nature and 
extent of traffic and other circumstances render it desirable. 

(/■) By the production and maintenance of the smoothest 
possible surfaces for all kinds of rojids. 

(g) By the use, as far as possible, of smooth, tough, and, if 
possible, slightly resilient forms of paving for the heavier grades of 
traffic. 


PAPER 25 ; BY THE RIGHT IION. LORD iMOXTAGU OK BEAULIEU, 
MEMBER OF THE HIGHWAYS COMMITTEE OF THE HAMP- 
SHIRE COUNTY COUNCIL, MEMBER OF COUNCIL ROAD 
IMPROVEMENT ASSOCIATION, ETC. 

J/oM Dust is Created. 

Although nunicroub experiments have been made during the 
last few years in the production ot dustless materials for road- 
making, and fluids to put upon roads to prevent dust rising from 
it, there has not been, so far as I Jim awjire, much attention 
given to considering’ what actually creates dust. 

]|_JOf coui'sc, it is known that some kinds of road metal that are 
of a friable nature cru.*-’!! more easily under the .stress of traffic, 
and produce detritus in greater or lcs.s quantities. And in towns 
it is well known that from a half to Uvo-thirds of the so-called 
dust in streets is really fcecal animal matter. But the processes 
by which the road produces dust, cither by the action of wheels, 
hoofs, frost, sun, or rain, are still somewhat obscure. 

The principal ways in which dust is created are not many in 
number, and the chief cause of dust, as apart from the method of 
its production, is to be found in the use of unsuitable I’oad material. 
However well a road may be made, and however little traffic, com- 
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pjiratively speaking, ma}’ use it, a road made with mud and a few 
stones will ahvaj's remain muddy when wet and dusty when dry. 
Having, for sake of clearness, put forward this obvious axiom, it 
remains to be seen bj' what processes weak and unsuitable material 
or friable stone becomes dust or mud. 

In the first place, the greatest creators of dust may be taken to- 
be the hoofs of animals. Although wheels create dust also, even 
when rolling over the road without exerting any propelling force, 
they do not make dust to anything like the same extent. But in 
the case of the hoof of an animal, especially when it is steel 
shod, there is always a prodding and screwing action at 
some period during the time the hoof is on the ground, which 
makes dust and disintegrates a road in a way unlike any other 
agency. For instance, the attrition produced by the hind steel- 
shod hoofs of the horse in drawing a load is infinitely greater than 
that produced by the prodding action of the front hoofs, though the 
latter seriously loosen the surface of a road not well bound together. 
The truth of this statement is proved by observation of narrow 
single-track roads, where the centre will almost invariably be 
found to be hollowed out, while the spaces on each side on which 
the wheels run retain for a much longer time their' shape, and wear 
much better than the centre. Horses emploj’ed in agricultural 
operations, such as ploughing, rolling, harrowing, etc. , in addition 
to cows, bullocks, sheep, pigs, and other animals, are also creators 
of mud, and, therefore, of dust in another way. Everyone must be 
acquainted with one of the common features of the roads in 
autumn, when the carting to the homestead of either turnips or 
mangolds is taking place, or in the spring, when the plough and 
harrow are being used to prepare the seed bed for corn. In each 
case in the neighbourhood of the gate leading into the field in 
which these operations are taking place will be found clods of clay 
and earth, which, when broken up, make dust in summer and mud 
in winter. In the sheep districts, a flock ’ passing along will 
absolutely disintegrate the road and convert it from an excellent 
surfaced highway into one covered with small broken stones. In 
the winter a hundred sheep or so coming out of a muddy root field 
will spoil the surface of a highw’ay for many yards each side of the 
place from which they have come. Horned stock are, perhaps, 
not quite so bad, but anyone who has knowledge of roads in the 
grass and dairy counties knows that between the pastures on 
which the animals are fed and the homestead in which they are 
milked or fattened, as the case may be, the road is always muddy 
in winter and dusty in the summer time. Then there are the 
military causes of dust. It may be said that four battalions 
infantry, even with their transport, do not cut up the road as ^uch 
as a single battery of artillery or a regiment of cavalry. . 
wherever it is found, the horse is the most serious factor in the 
creation of dust, and the 5-cwt. battering-ram, as each leg of 
the horse has been called, undoubtedly gives the road a succession 
of very heavy blows, apart from its screwing or prodding action, 
and disintegrates its surface far more than is generally realised. 

The second most potent creators of dust are narrow-tyred, 
heavily-laden carts. Every road witli a reasonable camber frees 
itself from the greater part of the small detritus which is 
inseparable from general traffic by the flow of water during ram 
from the centre to the sides. If the grass edges of roads be 
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■examined it will be found that the stems of the grass have 
collected a considerable depth of such small grit, varying from ^ in. 
to 2 in. or 3 in. deep. This road detritus is continually being 
washed and blown to the roadsides if the slope of the road is 
regular. But this natural and salutary process is largely arrested 
by the deep longitudinal ruts caused by heavily-laden carts fitted 
with tyres of too narrow a width. This is best seen in the 
average country lane on a muddy day. The water will, as a rule, 
be seen standing, not in round-shaped puddles, but in longitudinal 
troughs, the too narrow tyres of carts having cut through the 
soft surface on t,he top and created these channels in which the 
water is collected, and in which also the detritus from the higher 
parts of the road gather and form mud so long as the surface is 
damp, and dust when the sun again dries it. It matters not how 
well the tabling on the edge of the road has been done, nor how 
efficiently the gutters have been cleaned out, nor even if the road 
has an unusuall)' high camber, the passage of narrow-tyred, 
beavily-laden vehicles will destroy an}' uniform surface which the 
road engineer may devise, and gradually, from the creation of 
many channels, a trough appears exactly following the tracks of 
the wheels. In these depressions water will stand, collecting 
•detritus and rotting the rest of the road. Of course, where a 
very hard surface has been provided, such .as gr.anite setts, 
asphalt, wood pavement, or tar macadam, the damage is not so 
great. But the tendency to destroy exists wherever the narrow 
tyre runs. 

It is interesting to record the fact that many years ago Parlia- 
ment and the road authorities in England were quite well aAvare of 
the excessive and unnecessary damage done to roads caused by 
such vehicles, for by an Act of George III., Chapter 84, Section 85, 
it was provided that lolls should vary in accordance with the 
width of the tyres upon the wheels. Of course, the intended 
effect of this law was to encourage the use of broad tyres. Even 
in our own time the destructive nature of narrow tyres has been 
officially taken notice of, for in the Xew Forest to-day, and in 
some of the surroiinding manors, no limber carting is allowed to 
be done over the roads in the enclosures and woods unless the 
wheels arc fitted with tyres of at least 4^ in. in diameter. This 
precedent might be well followed elsewhere. Again, with regsird 
to traction engines, this point has been recognised in the regula- 
tions laid down by the Local Government Board, which prohibit 
the use of these engines unless they possess tyros varying in 
size according to weight, in order to prevent the road being 
•destroyed by its surface being cru.shcd in. In any comprehensive 
.reform regarding the use and administration of highways the 
-compulsory use of broad as against narrow lyres for vehicles 
carrying heavy weights should be carefully considered, for there is 
no doubt that disintegration and the subsequent production of 
dust is largely caused by narrow tyres.- 

A third cjiuse of dust and mud is the want of proper foundation 
of the road apart frcun its surface. There is nothing more eloquent 
•of this fact than the result produced by laying just a tlfin screening 
•of granite on the top of chalk or other soft subsoil. Given a frost 
and a rapid thaw, or a fortnight of wet weather, and between each 
piece of brisalt or granite will be seen oozing up a thin film of 
•chalky mud, almost appearing to have been sucked up by some 
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vacuum from below. The fact really is that each stone above' 
moves with the traffic passings over it, and the effect of this is to 
loosen the subsoil, disintegrate it, and force it up wherever a- 
crevice exists through which it can pass. In the case of roads- 
made with inferior water gravels, whether drawn from beds con-- 
taining deposits of a former age or from the bed of a neighbouring 
river, if the larger stones in this gravel are not broken, but remain* 
round, the}’ move the more easil}’, and even if broken are con-- 
tinually in a state of movement, especially where no proper founda- 
tion exists. In fact, the movement between themselves of the 
stones actually composing the road accounts for a good deal more 
dust than is generally realised. This I have often proved by 
taking out a few stones from the centre of an apparently well-made 
road and observing them with a magnifying glass. 'Their edges, 
which should be quite sharp, present distinct signs of constant 
friction, proving that they move, if ever so slightly, in their beds. 
Of course, where a tar binder is employed, the tar, no doubt, on 
account of its viscosity and natural oiliness, diminishes to a large 
extent this underground and invisible wear. Hence a new argu- 
ment for the use of tar for roadmaking. I am quite convinced 
that the stones composing a road without solid foundations move 
considerably under heavy traffic. Indeed, it does not take more 
than an ordinary observant eye to often detect a movement in the 
surface when the wheel of a heavily-laden cart passes over it. 
Again, everyone must be aware of the phenomena when a road is 
being steam or motor rolled. As soon as the roller has passed, the- 
road can actually be seen to rebound, as if it was resilient. When 
the road has, however, eventually settled down, this movement is,, 
of course, not, as a rule, noticeable to the eye, but it still exists ; 
and this movement is much greater and more destructive where 
there are no foundations. Another advantage of a good broken 
stone foundation, the pieces of which, in passing, it may be 
observed, should not be less than 3 in. in diameter, is the complete 
subsoil drainage provided. On the sides of hills water always 
tends to force its wa}' out even through the strongest surface, 
whereas if underneath from a depth of 18 in. to 3 ft. there are 
large stones bedded together firml}', but with plenty of space for 
water to pass through, the water will then find its way out at the 
side of the road, where the foundations should be ver)' near the 
surface. ' 

The fourth chief cause of dust, namel}’, the passage over the 
road of rapid mechanic.'il traffic, is thought by many people to be 
the chief and not a minor cause. It should be realised, however, 
in considering the dust problem from a scientific as apart from a 
prejudiced and popular point of view, that the motorcar, on account 
of its tyres and the rapidity of its movement, though it raises and 
scatters dust in a greater degree than any other vehicle when 
going very fast, does far less to create it than is generally 
imagined. But there is no doubt that on a loosel3’-made surface 
a certain amount of the fine particles which act as binding" 
material to the larger stones are in some way sucked up and 
distributed over the road, causing round-shaped holes quite 
different in shape to those caused b}’ either horse or horse-drawn, 
traffic. A good deal of the damage done by motorcars is certainly 
accomplished when the road is wet, for the alternate pushing in 
and sucking out of water on the surface b)' the action of the 
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rubber t)Tes is deleterious. A rubber-tyred wlieel splashing" into 
a puddle of quite insig'nificanl diameter sends the water flying" 
out of it with a speed and force much greater than would be 
tlie case with any other vehicle. The result is to make a small 
puddle into a larger one, and when that puddle becomes large 
it is more deadly to the surface of the road than would be the 
case if this fast rubber-t5'red traffic were not present, for it 
enlarges rapidly. But on surfaces which have been treated with 
tar, or are made of a hard, unyielding material, the motorcar 
wheel causes practical!}’ no damage, and it should produce no 
appreciable wear compared with steel-t3’red wheels. A steel- 
studded tyre is, however, far more destructive in its elTcct than an 
ordinar}' plain rubber tyre. But as long as dangerously skidd}’’ 
surfaces exist it would be undesirable to absolutely prohibit the use 
of a metal-studded tyre. 

Finallv, it may be safely said that the best method by which 
the efl'cet of these dust-creating agents can be counteracted is to 
make the road waterproof, and the cheapest way to make it water- 
proof is to tar it. If, therefore, it is possible to lay tarred 
material at the start, that plan is the best of all. But if not, a 
coating of tar is the next best thing. The complete removal of 
dust from our roads is from an engineering point of view perfectly 
practicable, and the only problem now is one of cost. 


rAl’LU 26: BY T. 11. YABBICOM, M.INST.C.l*:., CITY ENGINEER, 

BRISTOL. 

An exhaustive description of these subjects would far exceed 
the prescribed limits of this paper, therefore the author will 
confine his remark.s to those experiments that h.'ive been carried 
out under his own superintendence. It must be understood 
that macadamised roads only are referred to, although paved 
streets also suffer from dust, and furnish a corollary to the 
question of preventing dust on macadam roads. 

The principal cause of dust is the destruction of the road 
surface by crushing or attrition. It, therefore, follows that the 
selection of a suitable stone for the wearing surface is of the 
first importance. The road stones that the .author lias found 
most capable of resisting the heavy weights of traction engines 
or their loaded trucks and the destructive impact of motor 
omnibuses, arc those of a dense and lough nature rather 
than tlie very hard. These last arc frequently brittle, and, 
although capable of showing extraordinary laboratory results, 
cannot be depended on for wear in comparison with a stone of 
greater tensile strength. The brittle stone, although very hard, 
readily crushes into small fragments that eventually become dust. 
Of course, the inferior sorts of limestones and chalks arc quite 
unsuitable to withstand the pulverising action of the motor wagon 
or omnibus. 

If the surface stones arc not held firmly together when laid, the 
loss due to .attrition is very great ; therefore binding, or blinding 
the interstices with some m.'iterial, always smaller and frequently 
softer than the stones themselves, is resorted to. Being made 
into a sort of paste by tlic addition of water, and so brought to a. 



ROAD CONFERENCE. 


1S4 

surface, it rapidly disintegrates in diy' weather by evaporation, and 
is a fruitful source of dust. It was recognised many years ago 
that it is neccssar}' to have something to hold the stones 
from rubbing one against the other, and this evolved the tar- 
macadam road, which is very successful in dust prevention. 
Unfortunately, however, limestones and such like seem more 
suited to the process than siliceous rocks and granites, wth the 
result that it docs not appear suited for heavy constant traffic ; 
also trouble has been experienced on those ro.ads where it has 
not been possible to keep the new work from being travelled over 
for .a sufficient length of lime to allow the materials to be 
properly set. 

While engineers are experimenting on the best methods 
to be adopted in the future for roadmaking, the public 
demand some temporary remedy ; something more effective 
than merely street watering, with its many disadvantages 
and indifferent results. For this purpose the author made 
experiments during the summer of 1907 with both tar and 
chemicals in solution. 

The spring of 1907 bad been so wet in the West of England 
that the roads were not in a condition to receive the applications 
before the month of June, and even then were not sufficiently 
dry in many places for the tar to adhere properly. However, 
during that” season 4*34 miles were treated with tar, cither by 
tar spray or by hand painting, and 5*22 miles washed with a 
chemical in solution. Notwithstanding the drawback.s of the 
weather the effects were very successful, and quite sufficiently so 
to warrant a further and extended trial in 1908. In the early part 
of that year the climatic conditions were much more favourable for 
a start than in the previous year, and the opijortunity was^ taken 
advantage of. The palliatives employed were either the .application 
of tar by one of three methods, or of a chcmic.’xl in solution.. The 
total length of macadam roads to which tar w.as applied was 
5oi miles, while chemicals in solution were applied to 20^ miles. 

Tau Treatment. 

The .application was made in one of three ways : 

1. By means of a heavy traction machine travelling at the rate 
of about 2 miles per hour, the tar being sprayed over the 
surface of the road through nozzles under pressure. As the roads 
so treated u ere .about S or g yards wide, the machine was able 
to cover the uhole width of the road in two journey's. Forty-one 
and a half miles were so covered ; 34! miles of these roads having 
essentially suburban traffic, while 7 miles in the city district are 
subject to the heaviest vehicular traffic. Immediately before the 
tar was sprayed the surface of the ro.ad was carefully brushed clean 
and free from all droppings and fine dust. Directly the tar had 
been distributed a thin coating of fine, sharp Bideford sand was 
scattered over the whole, enabling the newl}’-treated surface to be 
used almost immediately. This sand is a fine, clean, sharp grit, 
which does not absorb the tar and thus deprive the road surface of 
its waterproof coating. The whole expense of the first cleaning, 
the tar spraying, and the sanding averaged "gsd. per yard 
superficial. 

2. By means of a portable hand-spraying machine ; this was 
tried only on roads of light traffic. The machine is of a veiy 
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simple character, easily worked by two men, but has the 
disadvantag'c of havinjf to be taken to the depot frequently for 
refilJing" or accompanied on the road by an ordinary tar boiler, 
the latter plan being- found the most practical. This little 
machine spra3'ed over a mile and a third of the roads of light 
traffic veiy successful!)', but the force of the tar through the 
delivery holes is scarcely sufficient to cause as much penetration 
of the surface of the macadam as is necessar)' where there is 
considerable wear and tear. The cost worked out at •58d. per 
superficial yard. 

3. Tar painting b)' hand labour was again resorted to on 
miles of road of average traffic. Far more tar is used in this 
process, the results are not so even, and the time occupied to 
cover a piece of road considerable. The cost averaged I'qid. per 
superficial 3-ard. 

The costs named above mean the total cost for the whole 
season of the tar treatment b)' whichever process was adopted. 

Treatment by Chemicals in Solution. 

The object is to maintain a damp surface by the use of a 
’ -deliquescent salt. About 20^ miles were so treated. The 
beneficial results disappeared after intervals of four to six weeks, 
according to the state of the weather, and had to be renewed. A 
certain amount of watering was also necessary to keep the surface 
moist. The costs varied therefore from §d. to ^d. per superficial 
yard for the season. Chemicals were chiefly valuable on steep 
gradients where it would not have been safe to have used tar. 

The dust nuisance was reduced to a minimum during the whole 
season b)' one application of tar ; at the same time it was not 
possible to do awa)’ with the watcrcart altogether on the treated 
roads, for dust accumulates on the surface and in the channels 
from a variety of sources other than the disintegration of the 
macadam by traffic, and has to be dealt with. One advantage of 
such a surface as i.s produced by the thin Jayer of tar is to enable 
the dust that does accumulate to be easily removed, or its 
tendency to blow about minimised by a ver)' slight sprinkling of 
water in the earl)' morning. 

One season differs so much from another that it is almost 
impossible to make a comparison in figures of the amount of 
watering saved b)' the treatment. One fact, however, is significant. 
In the residential district of Clifton, which is essentially one of 
macadam roads, and where nearly one-half of the total mileage of 
treatment Avas carried out, the average number of watercarts in 
use dail)' during the summer of igo6, before any treatment was 
tried, was 25, and the quantity of water distributed 13,3^^,000 
gallons, igoG having been a moderately dry summer. The summer 
of 1907 was wet, or showery, and therefore not useful for the 
purposes of comparison, but the summer of 1908 was again dry. 
The effect of the treatment was that onl)' a daily aA'crage of 15 
watercarts were required on all classes of roads in the Clifton 
district, including the untreated as well as the treated roads, and 
the consumption of Avater fell to 7,926,000 gallons. Thus in this 
one district alone the cost of the water and the distribution Avas 
reduced by £862. 

The cleansing of the roads treated AA'ith tar Avas effected in a 
much more satisfactor)’ and thorough manner than A\'as possible 
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in other casc.s. It is not, however, in dry weather only that the 
advantage of the treatment has been felt, for during wet weather 
no mud worked up, the roadways being .almost as passable for 
pedestri.'ins as the footways. Of course, no saving could be 
expected on cleansing whore chemicals were employed, the ver}*^ 
means by which the dust is prevented being the continued 
dampness of the surface. 

The actual saving in repairs to the roads due to the use of tar 
is very difficult to be represented in money on any particular 3'ear, 
as there are such a varietj’ of circumstances influencing the 
question. One fact may be noted — namclj', that the quantitj* of 
hard stones, granites, etc., sent from one wharf in Bristol 
amounted in igo6 to 9,127 tons; in 1907109,417 tons; while in 
nine months of 190S onl}' 4,000 Ions were weighed out, giving an 
average for the year of 5,333 tons. The repairs in 190S, to roads 
that were in first-class condition before tarring, have been prac- 
tical! j* confined to small patchings with tarred macadam. In one 
di.strict no repairs have been necessaiy to anj' lar-.spr.ayed road 
during the season exccpt-whcrc trenches have been opened. From 
a very careful consideration of the present condition of the roads, 
and of the opinions of the district survcj’ors in charge of the roads, 
the author is of opinion that the treatment with tar will effect an 
ultimate saving of from 20 to 25 per cent, of the cost of repairs. 

It has been abundantlj' proved that tar, wherever it Ims been 
put .and in whichever manner it has been employed, has effectually 
attained the object of dust prevention ; also that the chemical 
treatment produced the do.sired end, though in a less degree. 

That the treatment has not been unduly expensive is shown by 
the total cost of all the processes having .amounted to ;^3,468 on 
71 miles of roads. When the roads were watered by contract the 
schedule price for the distribution of water on this length would 
Inne been including the cost of the w.atcr. The 

cle.insing has been done in a more thorough and system.atic 
manner on the roads treated with tar than is possible on the 
others. The necessary repairs have been much less frequent, and 
ma\’ reasonably be expected to show a v.aluable reduction on an 
extended term of ycjirs. The lasting effects have varied much 
according to the amount of tnaffic on the roads. Where that has 
been 'heavy and continuous very little or no remains of the 
ireaimcnl was to be seen by Christmas. On suburban roads 
the good effects are still evident in the more rapid drj'ing of the 
surl.ices of the treated roads than of those not tarred, the result 
being less mud to be removed, and consequently less deterioration. 
In manj- roads where the traffic has worn away the tar from the 
centre the sides still maintain their good surface. 

It has been only bj' a fairly extended trial that an average of 
re.su]ts has been obtained. Circumstances vary much, and so do 
the effects. The direction of the road on the points of the 
comp.ass, and whether it is open to sun and air or shaded, are 
material factors. The following points should, however, have 
consideration. The road surface should be in good repair and 
properly graded. The surface should not have been repaired 
immediately before the treatment. The surface should be quite 
clean and free from anj’ loose grit or fine dust. The road should 
be quite dry before the tar is applied. If the work is done in hot 
weather the tar does not come away' in a thin skin, as is the case 
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ivhcn Ihe road is cold. Grittingf the surface enables the road to 
be used very quickly after treatment. If possible, the tar should 
be standardised, as uncertainty of results are the eflfects of 
different qualities, and the tars produced from various coals are 
unlike chemically and in their effects. The tar should be applied 
in a very hot state. A combination of all the above points will 
.produce the best results, but as circumstances are generally 
against such a happj' stale of things one has to put up with the 
best that one can get, and then very favourable results may be 
obtained with care and attention. 


DISCUSSION. 


The CiiAiKMAN, in opening the proceedings, said the 
dust problem was one of the most important in considering 
the question of the roads, and anyone who could find a 
solution of the diflicult}^ either by construction of the road 
or by preventives, would earn gratitude from owners of 
motors, residents on the roads, or users of the roads. Their 
meeting that day had certainl}’ received a very considerable 
additional interest from the announcement of the Chancellor 
of the Exchequer in the introduction of the Budget. The 
Chancellor proposed to meet the e.xpressed wishes of a very 
large section of tlie community who had been urging for 
many years that the question of the roads should be taken up. 
The right lion, gentleman propose<i to establish a road authority 
and to vest in that authority full powers to deal with the 
roads in conjunction with, and with the assistance of, the 
local authorities, and not in any way in opposition to them. 
They would work entirely in harmony with them for the 
improvement of the main portions of the roads in such a 
way as they might think fit. To do that ho proposed to set 
aside from the National Excliequer an annual grant of about 
;f6oo,ooo. It was not quite clear whether that grant would ' 
be increased from year to year as the taxation of motorcars 
and petrol was received, or whether it was to be a fixed sum. 

A Bill would have to be introduced for the purpose, and he 
ui'gcd them to give close and careful attention to that Bill 
when introduced in order to sec that all their interests were 
absolutely protected. With regard to the constitution of the 
authority, he believed il was to be a very small one, and not 
a large one; probably it would be confined to about three 
members, but whoever was appointed the head of the 
authority would, he hoped and believed, be a gentleman who 
would meet with the appro\aI both ol local authorities and the 
public generally. 

Mr. Dryland, being called upon to speak on his paper, 
said he was glad of the opportunity of being able to deal 
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somewhat longer with a few of the points raised in it, because 
the limit of the paper was rather a small one. Taking the 
main points of the paper, he did not think he need dwell on 
the question of dust on roads from causes that could not 
be avoided, because they could do nothing for that but 
scavenge and waterl The next point he raised was in regard 
to the dust made by motor vehicles. It seemed to him some-' 
what futile to contend that tlie motorcar was not a dust- 
creating implement, inasmuch as anybody who went about 
the countrj' saw ruts cut in the road and material thrown out 
of these ruts which must become dust by the passage of 
traffic over them. It might be that motorcars themselves 
did not crush a lot of that material to dust, but, at any rate, 
they made it in a condition in which it was crushed to dust by 
other kinds of traffic. In regard to raising dust, he thought 
they must have noticed there were certain things which raised 
dust, and his opinion was that it was largely due to the low 
body of the car and also to its shape. He could not help 
thinking that efforts should be made by the makers of 
motorcars to remedy that to some extent ; at any rate, by 
having larger wheels and higher bodies. It was said that 
to have larger wheels would be more expensive. Perhaps it 
w'ould at first, but the wear and tear on the larger wheels 
would not be so great as on the smaller ones, and certainl}'^ 
the wear and tear on the roads would not be so great. He 
did not think it was a fair position to take up, that because it 
would be rather more costl)' the matter should not be tackled. 
It was not fair to put an implement on the road which was ' 
destructive. Some regard ought to be had to the road 
as well as to the vehicle, and some regard ought also to 
be had to the I'atepayer as well as the owner of the 
motorcar. In regard to steel studs, he believed there was 
an absolute concurrence of opinion that they ought in 
some way to be abolished. It was not fair to the road 
to put on it a scarifier travelling at great speed and impelled 
by great horse-power, and it ought not to be beyond the 
resources of the motor trade to find some kind of tyre which 
would avoid skidding without unduly injuring the road. He 
believed there were some t5'res on the market which could 
be said to fulfil that purpose, and he went so far as to say that 
legislation ought to be introduced to prevent studded tyres 
and chains also. In regard to the question of binding 
materials, he was glad to see that there was a process going 
on of improvement in that respect — he alluded to water 
binding. There was no doubt they Avanted something better 
than the ordinary crude tar which they got from the gasworks. 
His own idea was that they needed something more tenacious 
and less affected by the weather than ordinarj' tar. If they 
could get some solution of mineral asphalt in part or wholly, 
probabl}' that Avould be the form that binding would take. 
He believed in the future they would work upon the idea of 
tar-macadamised roads. For the heaviest traffic tar macadam 



DUST. 


189 


was not suitable or good enough, and they Avould have to go 
either to wood, granite setts, or asphalt paving, and more 
particularly would they have to go to those materials for the 
purpose of maintaining an even surface. 

Mr. Stilgoe (Birmingham) said they were much better 
able to deal with dust in the towns than on the country 
roads, because they had already, before the advent of cars, 
used water in cleansing, not only for the purpose of preserving 
the surface of the roads but ensuring the convenience of 
residents. The towns were better able to bear the cost, and 
that was practically at the bottom of it. But dealing with 
dust on the country roads was a very serious matter, because 
the rateable value was not sufficient to cope with the cost. 
On the main roads the thing was different, but there was 
undoubtedly insufficient money, as taxes were at the present 
time levied, to deal with what one might call the rural roads 
other than main roads. A great many of them were in very 
bad condition and not suitable for tarring as they stood, and 
the advantages to be derived were not so great as they 
were on the main roads. They would all agree with the 
writer of the paper as to the desirability of doing away with 
steel studs and chains on the wheels as soon as something 
could be found which Avould give the wheels a proper grip on 
the road. The tar had been spoken of in a very comprehen- 
sive manner, but he did not think the opinion of road 
engineers was voiced in the statement that tar applied by 
hand was more tenacious than when laid on by machinery. 
He was of opinion that when the tar was applied under 
pressure it had a much more searching effect. 

Colonel Dixon (Cheshire) regarded dust as a most important 
question. It was caused in his county by the light motorcars 
going through the districts. In their villages they were 
“ inundated ” with dust, and the nuisance had become so 
great that they were most anxious something should be done. 
In Cheshire they put doAvn the best materials, and they also- 
had brushes used bj’ horse power, but when motors went along 
everything was covered with dust. What he would like to see 
established was that light motors should be forced to go 
through villages at a loAver speed than they did at present. 
In villages he had gone through in Scotland there was a speed 
limit of 10 miles, and by that they avoided danger, and there 
was no dust at all He would like to see that established in 
England much more largely than it was at present. 

Sir J. MacdonalT) (Royal Automobile Club) said they had 
in Scotland the limit of 10 miles an hour in villages. It 
worked extremely well, and it necessarily had the result that 
people were not so keen about the question whether they werfe 
going 20 or 22 miles an hour in the open country so long as they 
found that in populous places by going to miles an hotir 
they relieved anxiety. There was no doubt that the ne'.xt 
generation of children and the next generation of dogs would 
learn from their respective puppyhoods to take greater cate of 
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themselves than they at present did. He was certain that the 
limit in Scotland in populous districts had had a good effect. 
If they made their roads up of the mature as at present used, 
they would never get rid of dust. Another cause of the 
disintegration of the road was road-rolling. 

Mr. Rathbone (Liverpool) stated, as to the action of 
motorcars on the roads, that he had continually noticed that 
on the straight there was practically no disintegration in 
any weather from them, but -on a corner just at a turning 
the road began to be picked up, especially when studded tyres 
were used. When the road was in good condition he had 
failed to detect any deleterious effect from motorcars. He 
agreed that it ■was the horse that was largely concerned in the 
picking up of the roads. 

The Rev. D. Owen (vicar of Alltmawr, Builth) had come 
to London specially to indulge in the pleasure of telling them 
that they were all wrong in regard to the causes of dust 
being raised. He had studied the causes. Gripping, suction, 
and stamping were not the causes. Could any gentleman 
think of a fourth cause ? (A voice : Earthquakes 1) He had 
taken out two patents, and there was a fourth cause which 
was stated in one of them. He had noticed that there was a 
cloud of dust which was behind the wheel, and it was the 
rapid revolution of the wheel that drove the air back. It was 
the air that raised the dust. 

Mr. E. Willis (Chiswick) remarked that even when a 
road in his district was tvashed and cleansed in the morning 
there was a considerable amount of dust in the afternoon. 
He thought there was something in the wear of the slag. 

Colonel R. E. Crompton said he was closely in agreement 
with Lord I^Iontagu’s paper, and Mr. Yabbicom’s he regarded 
as of extreme importance. He was not wholly in agreement 
with Mr. Dryland. It was true the chain marked the soft 
material lying on the top of the road, but it was not true that 
it marked the road itself. 

Mr. Harper (Cardiff) thought the days had gone by for 
the crj'ing down of the motor traffic, and it was for them to 
tr^' and find a remedy to meet that traffic. They ought to 
congratulate themselves upon the proposal in the Budget that 
road authorities were to get something from the National 
Exchequer to meet this increasing traffic. 

Sir A. Buchan-Hepburn (County Councils Association of 
Scotland) maintained that if the lo-mile limit were generally 
applied in villages, much of the complaint about dust in 
residential districts would be to a large e.\tent obviated. 

Mr. R. J. Tho-MAS (Bucks) thought the problem might be 
divided into two parts — town treatment and country treat- 
ment. Confining his remarks to the latter, he agreed with 
Mr. Dryland that hand-painted roads, if done properly, were 
very effective. By tar painting the roads throughout the year 
■for each year they saved 100,000, and it cost them £685,000. 
It seemed to him that that was the cheapest possible mode of 
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preparing their roads at the present day for motor traffic. 
The suggestion of a comparison between the traffic on a motor 
road pure and simple and a road used by vehicular traffic 
would not quite answer present-day purposes. They wanted 
reciprocity, and that the makers of motorcars should do 
everything the}' could to reduce the injury done by motorcars. 

Mr. Cowan (Local Government Board of Ireland) declared 
that the great difficulty about dust was in regard to country 
roads. He had been struck with the magnificence of the 
streets of London, "which were of great credit to the engineers 
in charge of them. What he liked best in the statement of 
the Chancellor of the Exchequer concerning their interests was 
that he was going to remove the sore feeling between the local 
ratepayers and the users of motorcars. Good feeling already 
existed, but if the right hon. gentleman’s views were carried out 
he believed that good feeling would be still further increased. 
In his (the speaker’s) opinion, they wanted much more attention 
to the A B C of roadmaking than was now given. It was 
not really sufficiently understood by anybody, and one of 
the most important things this Congress should do would be 
to insist that skill, care, and uniformity should be much more 
considered in connection with roads than it was at present. 

Mr. P'. Latham (Penzance) held that on the question of 
the construction of roads they should consider the thickness 
of the materials applied. He thought the majority of 
surv'eyors applied the material in too thin a coal. He 
commented upon the advantageous use of calcium chloride 
upon the roads. 

Mr. H. T. Wakelam (Middlesex) proposed to confine 
his remarks entirely to the question of tar painting, and 
to give the results of his e.xperimcnts during the last 
five or six years. He believed he was one of the first to 
adopt tar painting as a palliative for dust, and he was 
glad to say they had had complete success in the methods 
employed. They started tar painting by hand, and the 
results proved in three or four years that they had something 
which was going to save a large percentage of material in 
regard to the upkeep of the road ; they would prove that 
there was now a saving of one sheet of metalling in four. 
Experience had shown that hand painting was far and above 
any other method, and if they resorted to any other the}' 
would get that which was very costly, and something which 
would add enormously to the roads bill of the country. For 
motorcars, as a palliative at relativel}' small cost there was 
nothing, in his opinion, that could equal tar painting by hand, 
but the climatic conditions of the country would not admit 
of tar painting being done by hand to a great extent, and 
the next thing he had found was the spreading by horse 
machines. It was not so satisfactory as hand painting, but 
they got a life very much longer from horse-machine painting 
than they did from painting by mechanical spreaders. They 
were so satisfied in Middlesex with tar painting that this 
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year they had. sent circulars to the urban authorities on 
the subject. 

Mr. Franic (Ripon) having spoken, 

Lord Montagu replied to the points raised on his paper. 
He, for one, was entirel)’ in favour of the reduction of speed 
by legal methods of motorcars through villages. He had 
always maintained that there was no real hardship in that, 
but he thought very often that what was a suitable reduction 
of speed in one particular village was not necessarily suitable 
for another. There were villages where 10 miles was too fast, 
and there were other villages with wide streets and very little 
traffic where 15 miles was not too fast. Therefore, they did 
not want a hard-and-fast limit of speed, but they wanted a 
speed limit which should be adjustable, applicable, and 
suitable. He had found in the county of Hampshire that 
one of the most effective ways of getting drivers to reduce 
their speeds through villages was to put up a small notice with 
these words : “ Please drive slowly through the village.” It 
seemed to have more effect on them than a triangle, and 
appealed to their better nature. It had been found unusually 
successful in the Hampshire villages. He wanted to correct 
a slip in his paper on one point. He had used the words 
“ traction engines,” and he referred to them as an example 
of a regulation affecting width of wheel. He meant steam 
lorries and motor lorries. One or two surveyors had instanced 
tracks as being very destructive to the road. He entirely 
endorsed that, and he had done what he could by writing 
and speech to discourage people following in the same track. 
Another speaker had referred to the bounding or leaping 
action of motorcars at high speed. He doubted very much 
whether that was the case as much as was thought. He 
had noticed, however, in France, where the road .was really 
level and with no ridges and furrows, that there ^vas no 
bounding. He agreed that it would be better if the chassis of 
pars were higher. 
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COUNCIL. 

In treating’ the subject of this paper, it appears desirable to 
touch briefly upon the history of roads generally in this country, 
and of the trallic which in the past they have had to carry. The 
reason for thi.s is the contention advanced, with some plausibility, 
again.st any substantial charge being placed upon those by whom 
the roads are most used, on the ground that the highways 
generally have alway.s been free to everybody, and that highway 
maintenance has always been a specially local charge attaching 
mainl)' to the occupation or ownership of real property. These 
assertions may be justified with regard to the highways as they 
existed in the Middle Ages, when everybody had to travel on 
horseback or on foot, and the use of carriages was prohibited. 
It is, however, the fact that ever since the gradual reintroduc- 
lion of carriages — i.c., during the past three or four centuries — 
their use upon the public roads has been subject to continual 
legislative restrictions, both as to the character of the vehicles 
themselves and as to the conditions upon which they might be 
used. 

Moreover, the character and cost of road maintenance in the 
past is reall)' not comparable with that of an arterial road suitable 
for heavy or rapid motor traffic of the present day. It is sub- 
mitted, therefore, that as present requirements differ from those of 
the past, so also must the means of meeting them differ. 

In dealing with motor traffic under present conditions it seems 
essential to divide it into, at least, two classes ; firstly, what may 
be termed local traffic ,* and secondly, what may be described as 
passing or touring traffic. 

The first-named class should comprise traffic b}* vehicles within 
a radius of, say, 12 miles from the residence of the user. Beyond 
this distance horse-drawn carriages do not commonly travel, but 
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within a limit of this kind there seems no justification for dilFe— 
rentiating: between traffic by vehicles of similar character, whether 
drawn by horses or propelled b3' machinery ; moreover, the traffic 
which is limited to an}' particular locality does not necessarily 
impose any undue burden upon the ratepayers concerned. 

At present, taxation is levied upon motor vehicles mainly 
according to their weight, but no attempt is made to differentiate 
between vehicles tliat are. driven long distances, perhaps daily, 
and those which are used infrequently or exclusively for short 
journeys, such as are within the scope of similar horse-drawn 
carriages. 

Suggestions have been made for the further taxation of motor- 
cars on the basis of weight and on that of engine power. It has- 
also been proposed to levy a tax on petrol and on rubber tyres. 
In the application of either of these proposals there are, however, 
serious practical difficulties, though, in theorj’, a tax on tyres 
would certainly be more equitable than any other that can be 
proposed. 

The scheme herein submitted aims at placing additional 
taxation, not upon the vehicle itself, but upon its use for travelling 
bej’ond the neighbourhood within which the user resides and 
presumablj' pa)*s rates. It aims, also, at simplicity, and the use 
of machinerj- alreadj- at the disposal of local licensing authorities. 

It is proposed that there should be two classes of licences to 
drive motor vehicles — viz., the driving licence to be charged at, 
say, 5s. per annum, and the touring licence at a considerably 
higher rate. 

The driving licence would be non-transfcrable, and issued in 
the same manner as at present, but it should expire on Dec. 31st, 
irrespective of the date of its issue. The holder of a driving 
licence should be entitled to drive upon any highway within a 
radius of, say, 12 miles of his residence, as stated upon the 
licence, but no further. In case of removal, the licence to be void 
until the holder’s new address shall have been officially substituted, . 
for which a charge of, saj*, 2s. 6d. might be imposed. 

The touring licence should be issued in the same manner as 
the driving licence, but onlj' as supplementary to it. Whenever 
issued after Sept. 3otli, it should be charged at half price, as are 
carriage licences ; but it should always expire on Dec. 31st. In the 
case of a servant, the licence should be issued on the application 
of the emplo3’er, and be made transferable at his request, as are • 
licences to kill game when issued for gamekeepers. The holder 
of a touring licence should be entitled to drive upon any high- 
way within the area to which his licence may extend, but not 
be)'ond it. 

Separate touring licences should be issued for (1) England 
and Wales, (2) Scotland, (3) Ireland. The proceeds (less 5 per 
cent, to be retained b}' the issuing authorit}') for office expenses 
to be remitted direct to the Local Government Board in London, 
Edinburgh, or Dublin, as the case ma}' be. 

It Is suggested there might be two classes of touring licences, 
kt an}' rate in England and Wales — viz., a full (or national) 
licence, and a limited (or count}') licence, the latter to be charged 
at, say, half price of the former, and to entitle the holder to- 
drive within the county where he resides, and within any other' 
county actually contiguous therewith. 
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It is also sug’g^ested that any holder of a touring licence 
ordinarily resident in Ireland, or elsewhere beyond the sea, should 
be charged a reduced (say half) price for a touring licence in 
England and Wales, or in Scotland ; and there should be a similar 
reduction in the case of a licence holder in England and Wales, or 
in Scotland, taking out a licence for touring in Ireland. 

The charge suggested for a full touring licence to drive a motor- 
car in England and Wales is ;^6. 6s., in Scotland ;^3. 3s., and in 
Ireland £3, 3s., and to drive a motor cycle in England and Wales 
;^2. 2S., in Scotland is., and in Ireland is. 

The nett proceeds to be administered, in each case, by the respec- 
tive Local Government Boards in subsidising the maintenance of 
arterial roads within their jurisdiction ; these roads being selected 
with special regard to the incidence of louring or passing traffic 
thereon, and to the degree of accommodation provided for such 
traffic by the local authorities responsible for their maintenance. 


I’APER 40 : BV EARL RUSSELL. 

One of the statements which is most frequently made by farmers 
and others opposed to modern modes of progress is to the effect 
that it is a monstrous thing that motorists should spoil the roads 
and have the sole use of them, when they contribute nothing 
to their upkeep. This statement, or statements of a similar 
character, with a hazy belief in their truth, have spread upwards 
from farmers’ ordinaries to Rural District Councils, to some of the 
less enlightened County Councils, and have even been made within 
the sacred walls of the House of Commons. In a rash moment I 
undertook to contribute a paper to this Congress, the object of 
which should be to demonstrate from actual statistics the entire 
falsity of such a charge. Immediately I came to grips with the 
subject I found that no statistics exist which can be drawn upon 
for the purpose of cither establishing or confuting this contention, 
and that a proper and exhaustive treatment of the subject would 
involve an original research, likely to extend over from three to 
five years. The amount of leisure at my disposal, and the rapid 
approach of the Congress, rendered any such research out of the 
question. I cannot, therefore, in this paper profess to do more 
than to indicate the sort of question that is to be dealt with, and to 
leave it to some more capable hand to furnish reliable statistics in 
some future year. 

On the particular contention, I think it must be admitted as a 
matter of general knowledge that the man who keeps a motocar 
is more or less in the position of the man who can afford to keep 
a carriage and pair, and he will, therefore, assuming that he 
occupies a house in accordance with his social station, come 
rather high up on the list of rateable values. Privia facie, there 
would seem, then, to be every reason to believe that the motorist, 
as a rule, makes a larger contribution to rates and taxes than is 
made by eight or nine tenths of the population. In addition to 
this, he makes certain special contributions which arc peculiar to 
his form of vehicle. Complaints as to damage to the road are 
generally levelled against the heavy and powerful motorcar. 
Such a car pays 4s. per annum as carriage licence, $8. per 
annum for the master’s driving licence, and another 5s. for the 
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man’s, 15s. per annum male servant’s licenccj and £1 as a 
registration fee perhaps once in every four years. This makes a 
special and direct contribution to taxation of £5. 14s. The whole 
of these licence duties, although they are, in fact, taxes, go to 
the local authorities, and under the system brought into force this 
year are actually collected by the local authorities. 

Now, although there are no data of a comprehensive character 
available, certain figures exist from which it will be interesting to 
quote, subject always to the warning that they must be accepted 
with caution as incomplete, and not necessarily representative. 
These are figures which were collected at considerable labour and 
expense b}' a joint committee of automobilists to lay before the 
Royal Commission on Motorcars. They arc incomplete, in so far 
as, being entirely voluntarj', it may be probably taken that only 
the better class of motorcar owner took the trouble to furnish 
them ; but the replies are sufficient!)' numerous to enable some sort 
of average to be obtained. The date of the information is 1905. 
Replies were received from 2,732 motorists, whose cars were of an 
average value of :^374, and travelled annually a total mileage of 
44,352,312 miles, with a total of 16 fatal accidents. The number 
of cars used for pleasure was 1,019 ; for business and general pur- 
poses, 1,169; and for general carriage work, 544. In considering 
these figures, it is probable that since 1905 the proportion used for 
business and ordinary country house purposes, as opposed to cars 
used solely for pleasure, has enormously increased. Instead of 
being about even, the figures' would now probably be at least two 
to one. It will also probably be true that the average value of cars 
has largely decreased for two reasons : first, the reduction in the 
price of the cars themselves ; and secondly, the tendency to use 
cars of smaller power. The proportion of fatal accidents is one in 
every 2| million miles. Even allowing that the class associated with 
the Royal Automobile Club and the Motor Union, from whom these 
figures were derived, is a specially good class, it may probably be 
taken that the average number of fatal accidents last year does not 
exceed one in ever)' Uvo million car miles. 

Unfortunately, this general return includes no figures as to the 
rateable value, but a special return was also obtained from doctors 
using cars. 1,338 doctors made a return, giving the average 
value of their cars as ;^iS8, and the average rates paid in every 
1 2 months as £23. Drawing the best inference possible from these 
necessarily limited figures, it is fair to assume that the average 
motorist would be rated considerably higher than the average 
doctor. What exactly the figure should be is a matter on which 1 
invite expert criticism, but I suggest with some confidence that the 
average rates paid by a motorist would not be less than per 
nnnum. When it is remembered that among motorists are 
included the Dukes of Westminster, Bedford, Northumberland, 
Norfolk, and Richmond, it will be seen that there are superior 
limits of rateable value capable of considerably increasing the 
average. The doctor, using a smaller car, will pay ;^3. 12s. per 
annum in special taxes, as against the figure of fyS- ^4®- 
other hand, no account has yet been taken of the amount paid in 
ordinary taxation by motorists ; and when we recollect the income 
tax, the inhabited house duty, and the taxes on alcohol and 
tobacco, it will be seen that this figure must be a large one, 
although it is impos^ble to approximate it with any certainty. 
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I venture to think that the foregoing- considerations, although 
based upon insufficient and inadequate data, arc still enough to 
establish be)'ond any reasonable doubt the proposition that the 
motorist contributes at least his fair share to both the taxes and 
the rates of his country. 

There is, however, a matter of principle which seems to me to 
make all these discussions superfluous — a principle which in these 
discussions is almost invariably lost sight of. I refer to the 
general underlying principle of both taxation and rating in this 
country A man is taxed to support the administration of the 
criminal law and the police, the judges of the High Court and of 
tlie County Coiirt, as part of the civilisation of which he is a 
member, quite irrespective of the frequency with which he makes 
use of his opportunities. A man is taxed, and very heavily taxed, 
for the defence of his country, on the ground that such defence is 
a national and universal beneflt. A man is rated for the lighting 
and policing of his neighbourhood and the cleaning of his streets, 
and no one has yet ventured to suggest that he should be excused 
rates on the ground that he keeps his own watchman on the 
premises, or that he uses the tube railway instead of the streets. 
There was a time, before the abolition of turnpike trustees and 
toll-gates, when the less communistic view prevailed, that the 
persons who used the roads should pay for them — a phrase that has 
raised its head again of late. But the view taken b}' all 
enlightened administrations in all countries is no longer bounded 
by these parochial limitations ; roads are now regarded as a 
communal and national asset, and as such to be paid for by all 
classes of the community. The real basis of the outcry is to be 
found in what is an undoubted hardship under our present system 
of road administration —viz., the undue burden laid upon small 
communities which have to maintain a length of main road that 
is of no particular use to them. Some poor county or district 
which has .some three miles of main road going through it, and 
which secs that main road used almost exclusively by long-distance 
traffic, or, as may be often seen in Staffordshire, by traffic 
between two towns outside the particular rateable area, may well 
be excused if it feels that it suffers hardship. There Is, I 
admit fully, a hardship and an injustice in this aspect of the 
case which is inseparable from our present sy.stem, but the remedy 
I would suggest is in the adoption of something corresponding to 
the French system, and in making all important through routes a 
national charge. If this were done, the particular injustice and 
hardship would cease, the main roads would be more creditable 
than they are to this rich country, and they would be kept up at a 
less expense b}' persons more competent to perform the work than 
some of the .surveyors employed by the smaller local authorities. 
The remedy is not to be found in returning to the exploded sj'stem 
of taxing the actual wheels that pass over the road surface, and 
the enemies of motors will not be well advised to press this con- 
tention too far. If those who use the roads and those who destroy 
the roads are to pay for them, it may well be found as the result of 
a scientific inquiry that the tax will fall with overwhelming weight 
upon the horse-drawn vehicles, which seem now to flatter them- 
selves that they have some exclusive right to destroy the roads 
uncriticised 



ROAD CONFERENCE. 


jgS 


DISCUSSION. 

The Chairman said in regard to the conduct of the 
meeting that he proposed, subject to approval, that the 
writers of papers, if they wished, should add any further 
remarks, and then should have a right to replj' to criticisms 
elicited. Of course, the situation was a little bit changed 
to-day owing to the Budget, and in view of that Sir Hickman 
Bacon had suggested that the meeting might think his 
paper unnecessary. But he was of opinion, and there 
seemed to be general agreement, that it would be a great pity 
if the paper was not discussed, because many points might 
arise in the course of the discussion w^ich might be of interest 
in the future. He was sorry that Sir E. Strachey was not in 
the chair ; he had had to change with him for another 
meeting, and had to be present in the House of Commons. 
Had he been present they might 'have obtained, perhaps, 
some first-hand information which the}^ were not in a position 
to have now, and it might have been elicited from him what 
some of the propositions meant. It was very difficult to know 
what it amounted to beyond the fact of there being a central 
authority who were going to deal with this sum of money for 
the assistance of roads, but how far it was to be expended on 
new roads or how far on the upkeep of existing roads was a 
matter which was apparentl}' an open point. He was there in 
a judicial character, and, therefore, he would not make any 
remarks criticising the papers in anj' way ; but he would like 
to call attention to one point which he thought it right that 
the members present should be in possession of, and that was 
in regard to Lord Russell’s paper. It was really dealing 
entirely with the situation in England. He made a calcula- 
tion of the amount of 14s. taxation that the motorist 
supplied ; as a matter of fact, that sum of money was not 
obtainable by them in Scotland. All they got was £1. los., 
and the whole of that was the motor licence and the licence 
of the driver. If they drove themselves, it was only £x. los. 
All the rest of the money, including fines, went to the 
Imperial Exchequer. The argument based on that figure 
would have to be confined to England, and not extended 
to Scotland. He did not know what the duties were in 
England. 

Sir H. B. Bacon ; The same as in Scotland. 

Earl Russell said he understood that this Conference was 
dealing with England alone. He certainly understood that 
the carriage licence applied in Scotland, although not in 
Ireland. With regard to the general situation, he saw no 
reason to alter a single word of what he had expressed, and 
he must wait and see what happened. 

Lord Montagu said he would like to say a few words to 
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initiate the discussion. Without touching on the subject of 
the new arrangements of the Chancellor of the Exchequer 
respecting petrol and motor cars, he noticed that Sir Hickman 
Bacon alluded to the possibility of a tax on petrol and rubber 
tyres, and in regard to that some six months ago he (the 
speaker) made an interesting calculation as to the amount 
that would be produced by such a tax, and the effect of taxing 
petrol and motor cars and other engines that used it. He 
was not speaking of the justice or injustice of the tax or its 
desirability, but he thought the effect of taxing petrol would 
probably be to tend to make people use petroleum instead of 
petrol, and they would see it used for motive power. That 
would be less cost to them, but more stink to the public. 
Excellent as the metropolitan ’buses were, they knew how 
very much they smelt, and if they got that intensified by a 
heavy tax on petrol, the result would be that, although they 
would collect more money, they would have more stink. 
Then, again, on the basis of 40 million gallons, which was 
the consumption of petrol last 5'ear, id. per gallon produced, 
roughly, in Great Britain 175,000 as duty ; but it must be 
recollected that out of that amount at least one-third — some 
people calculated even a larger proportion — ^was used in the 
dyeing trades, and other trades used petrol for cleansing 
purposes. Sir Hickman Bacon suggested how they might 
limit the scope of irresponsible drivers, and he was very 
•optimistic — more than he himself was. IJe thought that if 
.a man was irresponsible in character, he would always remain 
so. A leopard could not change his spots, and a man who 
was naturally reckless and inconsiderate in character would be 
indifferent to any laws that were made. He was afraid that 
no amount of regulation, short of the power to suspend his 
Jicence, would have any effect. It was hardly, perhaps, in 
•order or advisable to discuss the question of the licences now 
at great length, because it would all come to a question of 
motorcar taxation ; but he agreed with Sir Hickman Bacon 
that if it had not been for the proposals of the Budget it 
•would have been perfectly fair to raise the charge for a 
•licence. Personally, he would prefer to see a higher charge 
for the licence and not so high a tax on petrol or the motorcar, 
as suggested. If the)^ taxed the individual, they would not 
have so many people taking out licences who were not really 
fit to drive cars. 

The Chairman suggested that it would be advisable, and 
•would lead a wider discussion on the papers, if they were 
considered and discussed together. 

Lord Belper remarked that no doubt their proceedings 
that day had been somewhat modified, and the ground had 
been cut from under their feet hy the statement made by the 
■Chancellor of the Exchequer as to the fund he was going to 
provide by the duty on petrol per gallon and the motorcar 
tax. It certainl)’, at first sight, appeared that at last the 
iocal authorities, who had been put to a veiy great expense 
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in trying — not altogether successful!}' — to keep their roads up 
to the mark for motor traffic, were going to have some return 
made to them in the shape of these duties, which were to be 
set aside for the purpose; but on reading further what 
Mr. Lloyd George said he found that the question was asked 
him at the end of the proceedings whether he intended that 
the tax upon petrol, like the tax on motorcars, should go to 
the support ot the roads, or was it intended that it should go 
to the general Imperial revenue. Mr. Lloyd George replied 
that with regard to petrol his proposal was that the whole of 
the money raised, whether by increasing the graduation scale 
or by the petrol duty, should go thq improvement of the 
roads. They were not going to the local authorities, but to 
the central authority, which would spend the whole money 
upon schemes for the improvement of the roads, which, 
however, would have direct reference to motor traffic. That 
was a most extraordinary statement, because, as they were 
all aware, there was no central authority with regard to roads. 
At the present moment such a body did not exist, and before 
it existed they had to decide what roads the central authority 
had to have control of and what roads, therefore, the local 
authority that kept them now would be relieved of. What 
seemed to him extremely important was whether at a 
conference of this sort they should not pass some resolution 
asking, at all events, for information on this point, or 
expressly asking that this money should go in some form or 
other — part of it, at all events — to recoup the local authorities 
for the great expense they had been put to with regard to the 
traffic on the road ; this was a demand which had been made 
repeatedly during the last 5'^ear or two to the Government, 
which had been never denied, that there should be some 
larger contribution from the central authority than they had 
hitherto received. Of course, if one of these taxes went to 
the local authority, that, so far, would recoup them for the 
expense on the roads. The difficulty of the situation, so far 
as the Budget was concerned, was that it appeared on this 
and other points to contemplate legislation of a totally novel 
character with regard to a number of matters which had 
never been put in a concrete form before Parliament, and- 
which the Government had not taken up or made any 
proposal about. Therefore, the proposals of the Budget 
could not be carried out until, in the first place, there bad 
been legislation to set up a central authority and decide what 
the duties of the central authority would have to be and 
what they would take over and relieve the local authority of. 
He ventured to put that point before this section of the- 
Conference because it seemed to him it -was the moment to 
try to get some authoritative statement with regard to this 
matter, and that they might add that in the opinion of the- 
Conference there was a claim, if money was given by the 
central authority, for some part of that money going, either 
directly or indirectly, to the relief of the ratepayers, who had 
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very heavy charges put upon them in consequence of the motor 
traffic over the roads. 

Mr. Seymour Williams inquired whether it might not 
be that the explanation of the proposal of Mr. Lloyd George 
was that the central authority would receive the money and 
would ask for schemes or suggestions from County Councils 
or other bodies in control of the roads, or important schemes 
in their districts towards which they could make the grants. 
It seemed to him it was to be devoted to the improvement 
of the roads. He did not gather that a new authority was 
to be set up charged with the construction and maintenance 
of the roads, but that there should be some body who would 
ask the present local authorities to suggest schemes where 
improvement could be made and make grants in accordance 
with the purposes. That seemed to him a possible explanation 
of the whole thing, which at the present moment was certainly 
most obscure. 

Lord Belper: There is the statement that the money is 
not going to the local authorities. 

Mr. Maciiin (Glouc'estersbire) suggested that it was possible 
the Chancellor of the Exchequer, when he talked of this new 
authority, was bearing in mind that there had already been 
drafted a Bill for establishing a Highway Committee, and that 
that was in his mind. If that was not the case, he thought 
this Conference would strongly deprecate the formation of 
any independent authority for merely the improvement of the 
present roads in which the county authorities and the local 
ratepayers did not take a large part. What he meant was 
he did not think they wanted any new authority set up to 
interfere with the local administration of the roads, and 
anything of that sort should be strongly deprecated. If the 
ratepa5'ers were going to find the money, let the management 
be in their hands. The ratepa3'ers had found a vast amount 
of money for the Education Act, and they knew with what 
result. The result was that the county authorities and 
managers were in the hands of the Education Department. 

The Chairman said his attention had been called to a 
paragraph which appeared to be rather a curious one. 
Mr. Lloyd George went on to say : “ I have already explained 
to the committee that one of the chief reasons for imposing 
additional taxation on motorcars is the fact ^that the increase 
in their numbers necessitates a reorganisation of our main 
road system, and it will be obvious that we are not to confine 
taxation to a mere readjustment of the scale of licence duties. 
The burden would be imposed with absolutely no relation to 
the extent that the car might use the roads.” That looked 
rather as if it w^as going to be a matter of road construction, 
and not to assist local authorities in the maintenance of their 
roads. It was mentioned also that money might be expended 
on making new roads. 

Earl Russell explained that he was present during the 
speech of the Chancellor of the Exchequer, and he thought 
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he knew what he meant. The intention was to point out that 
if he merely took the existing licence duties and increased 
them, he would not be taxing motors in proportion to their 
use of the roads. He was there adumbrating petrol. As to 
the money, the intention was, he thought, perfectly clear — 
that was to allow to the local authorities their present 
proportion of the licence duties, but to take the whole of 
the surplus into the Exchequer. The Exchequer was then 
going to distribute it as a matter of grants-in-aid, not for the 
expense of maintenance of the roads, but for district improve- 
ments, such as cutting off corners and making new roads. 
But he did not gather anything as to the setting up of a 
central authority. He understood it would be a department 
of the Treasurj'. The scheme, as he understood it, was: 
If the local authority said, “ Here is a matter or scheme to be 
undertaken, and we have not the money,” the Chancellor of 
the Exchequer would say he had the particular nest-egg, 
that he had earmarked it for the purpose, and he would help 
them. 

Hr. Tickler (Grimsb)') associated himself with the remarks of 
the last speaker, because he thought some remarks had been 
made that the local road authorities would not benefit by having 
the money given to them, and he thought it was quite right 
they should not have it. It should not be done ; they should 
not be recouped for anything they had done, because, although 
they had been caused some material expense, yet they had not 
made any particular improvements to the roads. He took if, 
from what had fallen from Mr. Lloyd George when he was 
questioned on the matter, that this money was to be applied 
to the improvement of the roads and to the better construction 
of the roads. In his county Ihej' had some very narrow roads 
and some very twisty roads, which was a great inconvenience 
to the people using them, particularly those who used them 
for motor traffic ; but it must be a very great difficulty to 
convince the local authorities that it was necessary, and that 
they should be put to the expense of making roads suitable for 
motor traffic. He hoped the grant would be given and used 
in the construction and improvement of roads, straightening 
them and widening them, and making them more suitable for 
the requirements of the traffic to-day. 

Lord Belpeu said he would like to explain that he did not 
think the point he made had been entirely understood. ^ If 
these grants were to go to the improvement of the existing 
roads and making them more convenient for the present traffic, 
it was quite clear that that would be a relief to the local 
-authority, because they would have a road that would carrj' 
the traffic with less wear and tear. His difficulty was that 
Mr. Lloyd George distinctly said that the grants were not to 
go to the local authorities. Whatever it might result in, they 
were very glad to see any assistance given for the purpose 
of improving the roads, whether it came through the local 
authority or in any other way. 
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The CiixViRMAN thought it was very probable that the local 
authoiities would have to make suggestions to the central 
authority, whatever it was, and that they might allocate sums 
Tequired. He imagined that was the only way it would work. 

Mr. Scott Plu^fmer (Selkirkshire) said the Chancellor of 
the Exchequer might have very good reasons for improving 
the roads at the present time, but he was very hard pressed 
for money, and when once he had got the money there might 
be other objects that would absorb a good deal of it. It 
seemed to him that the amount he estimated he would get 
from motorcar taxation would go a very small way towards 
really improving the main roads. It had been stated by one 
speaker that it would take ^600,000 a year merel}' to put tar 
•on the main roads of England and Wales, and the amount to 
be given seemed quite inadequate. Lord Russell seemed to 
think that it was out of date to look to the traffic on the roads 
to maintain the roads, but it seemed to him that that was 
really the fairest way in which the roads could be maintained. 
He did not think it was at all unreasonable to ask that a 
very considerable share in maintaining the roads — especially 
if they were much improved — should be borne by the users of 
the roads. 

Sir J. M.\ci)Oxald (Royal Automobile Club) observed that 
one heard surprising things occasionally, and he had heard 
something surprising from his friend near him; 'it was that 
people who used the roads were to pay for them. If 
everybodj' who used the roads just now was to stop 
using the road, what would become of the ratepayer ? 
When it was said that the ratepayers bore a greater share 
than they ought to bear of the e.xpense of keeping up the 
roads, surely the question of the roads of a countiy was either 
.a question for Imperial or local taxation, and it must be paid 
by some class or anotlior. The old-fashioned S3’Stem of tolls 
was proposed. (“ No.”) The system of tolls was a hopeless 
system for the purpose of maintaining roads which were 
wanted throughout the counlr}'. In a rich district the roads 
were kept up, and in a poor district they were not kept up. 

Mr. Scott Plummer denied having advocated a return 
to tolls. It had only been mentioned as the old way of 
raising money. 

Sir J. ]\IacdoNx\ld said it had been strongly suggested, and 
the paper of Sir Hickman Bacon began by practically suggesting 
that. The Chancellor of the Exchequer believed, and all of 
them seemed to believe, that b)' putting a little extra tax on 
automobiles he would raise a sum of half a million. That 
ought to indicate to people that they were not going to be.in 
the position of being crushed. People must not form the 
idea that automobilists were to be treated as pariahs, to be 
ground down by extra taxes. In a very few years auto- 
mobilists, if they thought proper, would be able to dictate 
a policj', but he did not think anj'bod}'^ would choose. If 
they laid a good road, and had nothing on it but indiaiubber 
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tyres, either solid or pneumatic, they would not have the road 
going to pieces as it did now. The automobilists of the 
country wanted to work pleasantly with everybody else — 
the police, the road surveyors, the country gentleman, local 
councils, and everybody ; but there were, of course, a few 
cantankerous and wild individuals, just as he supposed there 
were on County Councils and even among the police. But 
those were not the people who would rule the matter, and 
nothing had struck him more at this Conference, both 
yesterday and that day, than to see that all bitterness had 
disappeared out of the discussions, and that there was a 
tendency all round to try to see what was best to be done. 
He would say, let the people who had induced the Chancellor 
of the Exchequer to put on the tax accept that with gratitude, 
because if he could onlj’ keep on that tax they would get a 
vast deal more from it than half a million ; they would 
probably get li million out of it during the next five years. 

Mr. Lambie (Lanarkshire) thought they might congratulate 
themselves that the Chancellor of the Exchequer had 
adopted a very wise course. He had left vehicles driven 
by motive power as they were; he had graduated the tax 
on the horse-power, and that was what some of them had • 
been contending for, and the destruction to the roads by 
violating the law could be put right. He would like, if a 
resolution could be come to that afternoon, that if there was 
to be a central Board they should have some voice in it; 
the local authorities should have some voice as well as 
motorists and the Government. They should have got more 
for the upkeep of the roads from the Imperial Exchequer, and 
they ought to see that they got their full share. The 
Chancellor of the Exchequer had done a good thing for them, 
and for the roads, and the motorists had been very generous. 

Mr. Jexkins (Glamorgan) urged that if there was to be 
a central authority, the money ought to be fairly divided 
among the various authorities. He did not see any difficulty 
in using the money. 

Lord ^loNTAGC (Royal Automobile Club) said that when 
they talked about the burden thrown on the ratepayer 
for the upkeep of the roads some of them forgot that 
in the amount spent on the upkeep of roads there was- 
a sum granted alreadj'. It was misleading to say that it 
was onl}' the ratepayers who paid for the upkeep. Mr. Lloyd 
George told them that ,^600,000 a year was the sum he hoped 
would be available out of the new taxation. If they divided 
28,000 miles of main roads in England and Scotland — which 
was the present mileage — it gave ^21. 8s. per mile as a yearly ' 
grant for improvement and maintenance. As a beginning it 
was really a substantial sum. It had been said that the 
motorists had indirectly been the cause of the improvement 
of the roads. Of course, that was a point which as motorists 
they had always maintained ; but a road was meant to be 
used, and not to be looked at. He thought that they, the 
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road users, had given the best testimony to the roadmakers. 
They appreciated a good road in a manner that no other 
people appreciated it. 

Sir Hickman Bacon, in replying to the points raised on 
his paper, expressed doubt whether the taxation put upon 
motorists, if it once got into the Treasury, would ever go to 
the roads. His proposal was that the money should go 
through the County Councils and boroughs to the Local 
Government Board, and should never get into the Treasury 
at all. If it got into the Treasury, it would probably go 
to old-age pensions or some other scheme. 

Earl Russell, also repl3dng, said his main contention in 
his paper was to the effect that tfie motorist did at present 
contribute not only his fair share but his full share to the 
taxation and to the rates of the country. That had not been 
•controverted in this discussion, and he, therefore, took it that 
it was generally assented to by this meeting. He ventured to 
say that the proposal that those who used the roads should 
pay for them was an exploded principle. Tolls were abolished 
not so long ago, and it was done because it was considered 
that means of communication should be free to all without 
taxation. If in the minds of the local authorities the particular 
class that was pointed out as the payers was the motorists, 
the latter would pi’obably ask that some inquiry should be 
made as to who used and damaged the roads, and he had little 
hesitation in saying that if that inquiry was made by experts 
-on a scientific basis, they would find it was due to other forms 
of traffic than those who used indiarubber tyres. Nothing 
that had been said had led him to alter the conviction which 
he had ventured to express in his paper. The principle, to 
his mind, was wrong. As regarded the particular tax, he did 
not view it with equanimity. He thought it was an iniquitous 
tax in its incidence. The Chancellor of the Exchequer would 
find that he had cut his own throat. He had been told in 
.regard to spirit duties and things of that sort that he had 
reached the limits of taxation, and the amount of the tax put 
upon petrol would defeat its own object. People would keep 
.fewer motorcars or none at all, and would take substitutes for 
petrol — perhaps, paraffin. Then a cry would come to tax 
.paraffin, and they would find that that was not a desirable 
object to aim at. He had no good words for the tax. But 
the sop which had been provided by the Chancellor of the 
Exchequer was one of such importance that it did over-ride 
objections which were both of a theoretical and practical 
-character to some extent, and that was the setting up for the 
first time of some central road fund, administered by a central 
department — not handed over to the local authorities to spend 
-at their will, but only for specific improvements. If, as he 
hoped, it was intended to be the beginning of a central 
highways department, which would turn their existing roads 
into something like the Routes Nationales of France, he 
.thought that would be of enormous advantage. 
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Papers r and a were taken as read, as follows : 

PAPER l! UY J. SHUTTLEWORTII, CHAIRMAN OF THE MAIN 
ROADS AND BRIDGES COMMITTEE OF THE LANCASHIRE 
COUNTY COUNCIL. 

The principle of grants from the Exchequer towards the main- 
tenance and improvement of the main roads oi the country is now 
generally accepted as being both desirable and equitable. 

The Royal Commission on Local Taxation stated in their report 
issued in 1901 : 

“The maintenance of main roads we also consider, on the 
whole, to be some extent a national service, and likely to become 
more so, owing to tlie increasing mobility of the population and 
the development of new means of locomotion. ” 

The Commissioners further state in another part of their report 
that : 

“ On the facts before us, we think that one half of the expenses 
of the maintenance of these roads in counties during the^ financial 
year preceding legislation on this subject should be paid by the 
Exchequer.” 

The development of the new form of traffic has abundantly 
justified the forecast of the Commissioners, and probably gone 
considerably beyond anything they anticipated at that time. 

The case of the Lancashire County Council (which is perhaps 
an exceptional one in some points), I think, supplies a strong 
argument for a larger contribution from the national funds for 
general application. 

In the geographicsil county (if Stockport, which is partly witliin 
Lancashire, is included) there are 18 county boroughs, or nearly 
one-fourth of the county boroughs in England and Wales. 
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The relative positions of . these county boroughs leaves the 
administrative county to maintain the lengths of main roads 
connecting them, these lengths varying from 2 miles to 40 miles, 
to Avhich the county borough ratepayer does not contribute 
by rate. 

The development of the heavy motorcar (motor wagon) has 
enabled the most remote of these county boroughs, with one 
exception (Barrow-in-Furness), to exchange commercial traffic 
with each of the others by road within a one-day journey, and 
consequently the main roads of the administrative country are 
now carrying considerable traffic which would formerly have been 
conveyed by rail, and this together with the increasing light (or 
pleasure) motorcar traffic, which uses the county main roads In 
much larger degree, has caused a greater and still increasing 
expenditure to be necessary. 

Taking Manchester as a centre, and including Manchester 
and Salford, which are contiguous, we have seven county 
boroughs within a radius of 1 2 miles from the Manchester Town 
Hall — ^viz. : 


Manchester, with an estimated population of 649,251 

Salford do. do. do. 239)294 

Holton do. do. do. 185,318 

Bur)' do. do. do. 58,029 

Rochdale do. do. do. 83,114 

Oldham do. do. do. 142,507 

Stockport do. do. do. 102,339 


If a radius of 20 miles Is taken, there are four other county 
boroughs — viz. : 

Warrington, with an estimated population of G4.2 j2 

St. Helens do. do. do. 92,500 

Wigan do. do. do. 82,.)28 

Blackburn do. do. do. ... ... 135,278 

And within a 35 miles radius, five others — viz. : 

Liverpool, with nn estimated population of 753,203 

Bootle do. do. do. 09,500 

Pre.ston do. do. do. 117,709 

Burnley do. do. do. 105,000 

Southport do. do. do. 53,3^8 

Statistics of traffic have been taken on five of the main roads 
leading from Manchester to other county boroughs within a radius 
of 12 miles from Manchester, with the following results. 

On the Manchester and Bolton road at a point 7 miles fronv 
the Manchester Town Hall ; 

Traffic from county borough to county borough wiis 46'S6 per cent. 

From administrative county to county borough or vice vena 9'95 per cent. 
Purdy administrative county traffic from one point of the 
county to another ••«••• 43*49 cent* 

On the Manchester and Bury road ; 


Traffic from county borough to county borough S 5 'J 4 per cent. 

,, from administrative county to county borough or 

vice versa 32*98 per cent. 

Purdy ndminktrativc county traffic 11*88 per cent. 


On the Manchester and Stockport road : 

Traffic from county borough to county borough 77*95 per cent. 

,, from county boroiigii to .adjoining county or evVe I 3*67 percent. 

Traffic from .county borough to administrative county or 

vice versa 9*08 per cent. 

Purdy adniinisli.uive county traffic 9*30 per cent. 
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On the Manchester and Oldham road : 

Traffic from county borough to county botougli 6i "5 per cent. 

,, from county borough to administrative county or 

z’iu versa 27 "4 per cent. 

Puiely administrative county traffic Il'i per cent. 

On the Manchester and Rochdale road ; 


Traffic from county borough to coun^' borough 34’S5 per cent, 

,, from county borough to adminislmtivc county or 

vice versa 23'®S per cent. 

Puiely adminisitTative county traffic 43 40 per cent. 

The traffic -was also taken on the Bolton and Bury road with 
the following; result : 

Krom county borough to county borough 40*29 per cent, 

I'rom county iiorougli to administrative county or vice versa 4S‘I3 per cent. 

Purely administrative county traffic I4‘5S per cent. 

Summarising these statistics on the six roads 
mentioned^ it will be found that the traffic 
bctuccn county borough and county 

borough varies from I. 34*5 per cent, to 77*9 per cent. 

Traffic which is common both to county 

borough and administrative county from... 9'oS per cent, to 45*1 3 per cent, 

.\nd purely administrative countytraffic from 9*30 per cent, to 43*49 per cent. 


The figures in the foregoing statistics give the number of 
vehicles passing over the roads, but if the weight had been 
taken instead the comparison would have shown a still greater 
percentage of the bulk, as traffic between county borough and 
count}' borough, as undoubtedly the latter is largely made up of 
loads of the heaviest type. 

Table A shows the amounts transferred from Exchequer con- 
tribution account towards the relief of main road e.xpendititre : 


TABLE A. 

LANCAimiir. County Councii, Exciir.QUF,n Contrihutiok. 


Year. 

Rataibic 
value of 
county. 

Total main 
roads ex- 
penditure. 

Total mtle- 
iigc of main 
roads. 

Amount transferred from 
Exchequer contribution 
account in aid of rates. 

! Total. 

1 


Main roads. 

\ 

1 General 
purposes. 

1 

1890 

£ 

8.468,569 

£ 

89,379 

571 

£ 

f2-».554'l,„„. 

\45,ooo/-y'®- 

£ 

25,400 

£ 

94.954 

1S91 

8,110,313 

98,451 

571 

45.000 

29,384 

74.384 

1892 

8,110,313 

114,088 

571 

55.013 

32,386 

^7*599 

1S93 

9,144,948 

121,19s 

571 

59.729 

12.596 

72.325 

1894 

9iiie.39S 

138,573 

668 

66,518 

4,012 

70.530 

1S9S 

9,086,822 

140,143 

675 

53.827 

64,674 

— 

53.827 

1896 

8,504,894 

141,152 

693 

— 

64,674 

1897 

8,504,238 

9 fZ 7 S. 8 S 3 

141.914 

6S3 

57,679 

— 

57.679 

1898 

141,600 

6S4 

69.575 

— 

69.575 

1899 

9,090,321 

141,004 

6Ss 

70,369 

142 

70,511 

1900 

9,090,321 

144,374 

666 

73,372 

3,800 

77.172 

1901 

9,672,482 

138,204 

668 

63,000 

— 

63,000 

1902 ; 

9,621,570 

142,515 

66j 

59,600 

— 

59.600 

1903 

9,509,71s 

147,138 

674 

53,070 

— 

53.070 

1904 

9,509.718 

149,578 

673 

49,974 

— 

49,974 

190S 

8,659,942 

145,141 

673 

45,109 


45,109 

1906 

9,173,886 

144,689 

669 

51.623 

— 

51,623 

1907 

8,856,078 

14.>;.o66 

664 

50,000 

— 

50,000 

1908 

8,850,238 

144,451 

657 

49,000 

— 

49,000 

1909 

8,979.900 

162,160 

(estimated) 

657 

1 

42,000 

— 

42,000 

(estimated) 


(estimated) 
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It will be seen, therefore, that the adminstrative county rate- 
payer has a substantial grievance, in that he has to bear the cost 
of maintaining these main roads which are so largely used by 
county borough and other through trafSc. 

Under Sections 21 and 22 of the Local Government Act, 18SS, 
certain funds were provided by the Government in substitution for 
existing grants, and under Clause 23 it was provided that the 
balance of the fund, after meeting certain obligatory payments, 
should be transferred to general purposes account. 

It was thought desirable by the Lancashire County Council, 
however, to vote anj* available balance directly to the relief of the 
main road account, and the following resolution was passed by 
the Council on the 7th of August, i8go; 

“That, upon the recommendation of the Finance Committee, the 
balance of the Exchequer contribution account be appropriated in 
payment of one-half of the expenditure on the main roads account, 
and that the general purposes account be credited with any sum 
which may remain after such payment.” 

From the foregoing table it will be seen that the rateable value 
of the administrative county is practically the same to-day as it 
was in the j'ear 1S90, the creation of new county boroughs and the 
extension of existing county boroughs having absorbed the whole 
of the increased rateable value which has accrued in the adminis- 
trative county during the past 20 years. 

Tlie various extensions of countj' boroughs and the new county 
boroughs have absorbed ;^'2, 832,888 of rateable value which was 
originally part of the administrative county, and unfortunately for 
the County Council there are further reductions which seem likely 
to come forward in a comparatively short period. 

The rateable value of the geographical county in i8go was 
;^i8,56i, 534, whilst to-day it is ;^24,g87,028, so that whilst the 
total increase has been ;^6,425,494 the administrative county only 
benefits to the extent of;^5ii,33i. 

Moreover, the growing rateable value carries with it an addi- 
tional burden in the way of increased traffic, of which the 
administrative county has to bear an undue proportion. 

It will also be seen that with an increasing expenditure the 
amount available for transfer from Exchequer contribution account 
in relief of main roads is gradually decreasing until it barely 
suffices to provide one-fourth of the expenditure at the present time. 

I am of opinion, considering the more extensive use of the main 
roads which is now being made and the steadily increasing cost of 
maintenance caused mainly by the new forms of traffic, that it 
would not be unreasonable to ask the Government to provide a 
grant which would cover at least one-half the annual expenditure, 


PAPER 2 : BV R. H. DORMAN, M.INST.C.E., COUNTY SURVEYOR, 

ARMAGH. 

The author understands the term “national roads” to apply to 
an}' road maintained wholly or in part by State aid and wholly or 
in part under State control, but for the purpose of this paper he 
proposes that the term should only apply to a main trunk road 
■under these conditions, carrying through traffic. 
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It is probable that every possible argument for and against a 
central Government department of highways, with its natural 
accompaniments, State aid and State control, has been published 
long before this, the chief arguments brought forward in favour of 
State aid being briefly as follows : 

1. With the advent of motorcars and other mechanically pro- 
pelled vehicles long-distance travelling by road has increased, and 
will continue to increase enormously over the main roads, and it is 
unfair that local bodies who may derive little or no benefit from 
this traffic should bear the full expense of maintaining the roads 
over which such traffic is conducted. 

2. No system could be devised which would result in a district 
being rated in exact proportion to the benefit it derived from the 
traffic passing over the roads within its confines, as well as in 
proportion to the wear and tear the traffic emanating from it 
inflicted on the roads in other districts which derived no benefit 
from such traffic. 

3. Even if a system of proportional rating could be devised for 
each district, it would still not be an equitable system unless each 
individual w:is rated in proportion to the traffic he created ; but this 
would be impossible, because traffic is largely a continuous process, 
passing through man}' hands and benefiting many people, and it 
would be impossible to difTcrentmte and tax the individual in pro- 
portion to the traffic he creates. To secure, therefore, the nearest 
possible approach to equity, it is necessary to enlarge the area of 
taxation, and in the case of through traffic on the roads to place 
the burden of maintenance on tlie broad back of the State or the 
community at large. 

4. It is essential that the main roads of a country should be kept 
up to a uniform and high standard of excellence, but it would be 
impossible for some poor districts in which heavy through traffic 
is conducted to levy a rate sufficient for the maintenance of the 
roads up to this standard, and in such cases extraneous aid is 
required. 

5. As through traffic continues to increase and to become more 
important from year to year the necessity for improved highways 
will become more acute. Gradients will liJive to be eased, 
diversions will have to be effected, including possibly loop lines 
round towns and villages ; roads will have to be widened, 
strengthened, rc-formed, and materials and a system of mainte- 
nance w'hich formerly provided suitable surfaces for local traffic 
will have to be discarded in favour of more expensive materials 
and more elaborate and more involved methods ol maintenance. 
But to put the whole cost of providing for such work on the locality 
would in many cases be obviousl}* unfair. 

6. Instead of local bodies experimenting on a small scale on 
new materials and new' methods of application in connection with 
road maintenance, and having to place themselves to a great 
extent in the hands of patentees and manufacturers, it would be of 
universal benefit if experiments were conducted on a large scale 
under State supervision on some of the most important roads in 
the country, so that it might be possible for all interested in the 
subject, with the least inconvenience, to "watch the actual experi- 
ments carried out, and that full records of such experiments might 
be published and placed at the disposal of the public. 

7. In certain parts of the country near large military stations 
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the roads frequently suffer a gfood deal of injury from traction- 
eng’ine traffic on military service, from heavy gun carriages, etc. ; 
further, for defensive purposes, good lines of communication, in 
the shape of strong and well-kept trunk roads, are indispensable, 
and, where the exigencies of local traffic do not require roads of 
the highest standard, they should be provided by means of State 
aid for the protection of the country'. 

8. The probable issuing of loans for permanent works on easier 
and cheaper terms than at present. 

In favour of State control the following advantages may be 
adduced : 

1. The auditing of the accounts of each Council on similar lines 
by independent officers, and so free from any bias or local 
influence, by which the most conscientious officer, if resident in a 
district, is sometimes unconsciously influenced. 

2. The establishment of a central office for the purpose of col- 
lecting statistics, initiating and encouraging experimental work, 
accumulating information, and then recording, distributing, and 
diffusing the knowledge and information so acquired amongst all 
bodies connected with road maintenance in the country. 

3. The setting up of and the insistence on a uniform standard of 
excellence for all roads towards the maintenance of which the State 
contributes. 

4. The appointment of officers whose duty it would be to see 
that this uniform standard of excellence was maintained, failing 
which the grant-in-aid would be withheld ; to consult with county 
and other local officers with reference to road diversions, hill- 
cuttings, widening, and other works towards which special aid 
rnight be given ; to conduct experiments on the roads in conjunc- 
tion with local officers on materials and methods ; and to test, 
standardi.se, and determine the relative merits of all materials used 
for road maintenance purposes. 

The objections to State aid, and more particularly to State con- 
trol, may appear superficial and unimportant to the unobservant, 
but to those intimately acquainted with local authorities it will 
be recognised that they cannot be lightly brushed aside. To 
untrammelled State aid it is improbable that any local authority 
would object, but the individual taxpayer might, his contention 
being that he makes little use of the public roads, and therefore 
he should not be taxed for their maintenance. This assumption 
cannot, however, carry much weight. The roads of the country 
are a national asset, and are practically the property of the public. 
Every man has a free right to the use of the roads by day or night; 
so long as he conducts himself and uses a road for its legitimate 
purjDose he cannot be interfered with. Now, there are very few 
who do not use the roads, and the vast majority of the people in 
the United Kingdom use them, and are using them, to an increased 
extent every year, and the general public cannot, therefore, in 
common fairness, object to a small grant-in-aid being made out of 
the common purse to the maintenance of the main roads of which 
they avail themselves so largely. 

The chief objections to State aid fettered by State control seem 
to be : 

1. Local bodies are extremely jealous of their powers, and 
would resent any interference with their administrative powers. 

2. It might result in increased apathy and indilTen’iu'f wlipr^ 
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such exist oti the part of those in authority, instead of stimulating 
them to extend their efforts. 

3. Local officials would object to their work for which they are^ 
in the main responsible being inspected and reported on by 
Government officers. 

4. The difficult}- of establishing a central department and 
obtaining competent and experienced officers to perform the duties 
attaching to the department. 

Dealing brielly with these objections, the author submits : 

1. Local bodies should not stand in the way of administrative 
reform. 

2. The populfir demand for better roticls should prevent such 
bodies from relaxing their ctforts. 

3. Officers to local authorities should be free from petty jealousy, 
and should regard with favour and goodwill any legislation put 
forward for the betterment of the roads within their district. 

4. The establishment of a central department would onh'' be a 
gradual process, but increasing in importance from year to year, 
as the demands on the department for the information which it 
alone could fully supply becomes greater. In the same way the 
st.aff could be gradually built up, it being of paramount importance 
that only highly-trained officers of long practical experience should 
be appointed to the chief offices of the department. 

Hating summarised the arguments in favour of and against 
State aid and State control, the author will proceed to enumerate 
the views he ha.s ultimately arrived at relative to the s-ubjcct of 
national roads and the c-stabiishmcnl of a central Government 
department for manngernenl or inspection in his own country. 

In order to obtain the bc.st rc.sults both a.s regards efficiency 
and economy and unitormity in matters of road maintenance in 
Ireland without interfering with the present powers of local 
authorities, the author suggests : 

1. The scheduling ol the main trunk roads of the country and 
proclaiming them “ n.-itional ” roads. 

2 . The granting ol a small annual Government contribution 
towards tlie maintenance of these roads on certain conditions 
regarding inspection, it being optional with the Council of each 
county to reliise the conlribuiion, with the conditions attaching, if 
they so think fit. 

3. The c.stablishment of a small Government department, which 
would presumably be a branch of the Local Government Board, for 
the collection of si.-itistics and other information, the publishing 
and distribution of such information among local authorities, the 
collection of samples of materials, testing, determining the relfitive 
merits of, and sland.ardising same. 

The department should also issue regulations from lime to time 
which would ensure uniformity as far as possible in the matter of 
construction, width, general maintenance, etc., this uniformity 
varying, however, to some extent with the amount of traffic con- 
ducted over the roads and other local conditions. The depart- 
ment should also carefully collect particulars regarding the different 
methods adopted in dilTerent counties for the maintenance of the 
national roads, and should prepare tables setting out in detail the 
cost of maintaining these roads in each county, with a report from 
their chief inspector on their condition and the general results 
being obtained in each county. 
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4. The appointment of a chief inspector, with one or two 
assistants, whose duty it would be to inspect the “ national ” roads 
annually, and determine whether these roads were maintained in 
each count}’ in such a manner as to entitle the local authorit}- to 
the Government contribution. It would also be his duty to 
acquaint himself with the management and methods of maintenance 
in each county, to acquire information and to impart it, and 
generally to advise and seek to influence the local authorities and 
their officials to adopt the best and most up-to-date methods of 
road maintenance as far as such methods could be adopted in each 
county consistently with real and ultimate economy. 

5. Investing local authorities, through the department or other- 
wise, with powers which would enable them to acquire land for 
road diversions, widenings, etc., b}- some easier and more simple 
process than at present. 


DISCUSSION. 

. Lord Clifford (Devon), referring to Mr. Shuttleworth’s 
contention that in view of the more extensive use of the main 
roads which was now being made, and the steadily increasing 
cost of maintenance, it would not be unreasonable to ask the 
Government to provide a grant which would cover at least one 
half the annual expenditure, said he thought it would not be 
unfair if the entire cost were borne by the Imperial Exchequer. 
In his opinion the main roads should be in the hands of a 
central body, who would make rules applicable to the whole 
country, and who would have as their advisers men who would 
not only possess greater skill and knowledge than the ordinary 
county or district surveyor, but be able to deal with the 
subject from a broader point of view. 

Mr. M. G. Thorburx (Peeblesshire) said he must admit that 
the paper of l^Ir. Shuttleworth made a very strong case for a 
claim on the Government for assistance in the maintenance of 
main roads, and he was very much inclined to agree with the 
last speaker that the best thing to do was for a Government 
department to take over the control in view of the difficulty of 
allocating grants. He spoke for a county with a considerable 
mileage of roads, but with a small population, and their 
highways were used by motorists from all parts of the 
country. At the time of the appointment of their present 
road surveyor 2,500 tons of metal a year sufficed for their 
needs, but the quantity had now increased to 20,000 tons, 
for which the ordinary county traffic was in no way 
responsible. They were in close proximity to Edinburgh 
and other large towns, and their roads were consequently 
very largely used by motors passing between these places. 
So a Government grant to a county like theirs might not be 
sufficient, and it was only by the Government taking over the 
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roads that they could expect to get anything like their fair 
share of the expense caused by this modern traffic. 

W. J. Fletcher (Dorset) said he had no reason 
for wishing for State control, and observed that those who 
were present at the Paris Congress came away convinced 
that it would be a wasteful system to adopt in England. 
He considered that no opportunit}' should be lost in calling 
the attention of the Government to the insufficiency of the 
present Exchequer contribution, and urging the necessity 
for an increase in the amount of the grants for main 
road maintenance. The following statistics would show 
how the count)' of Dorset had been affected bj' the increased 
cost of these roads : Acreage, 625,578 ; population (igoi), 
202,063; rateable value, March 31st, igoS, ;ri,205,g54 — a 
farthing rate produced £1,067. The length of rural main 
roads was 456 miles 5 furlongs, and that of urban main roads 
53 miles 6 furlongs — a total of 510 miles. The first lumped 
grant being a portion of the Exchequer grant received for 
general county purposes for the years i88g-i8go was £14,767, 
and of this amount £7,444 was the contribution towards the 
estimated cost of rural and urbart main roads for that year. 
The actual cost of the upkeep of these roads during that year 
amounted to £14,970, so that the Exchequer contribution was 
about 50 per cent, of the cost. The average cost of main- 
taining the rural and urban main roads during the live years 
ending March 31st last had been £50.605, and the amount 
received from the Exchequer grant, after deducting amounts 
for police, asylum, and other purposes, during the same 
period available for main road maintenance averaged £14,321. 
That showed that, although the cost of maintenance had 
increased by more than double, or over 40 per cent., the 
Exchequer contribution had decreased to 35 per cent, on actual 
cost, or 15 per cent; less than formcrl)'. leaving an average 
sum of £5,981 per annum to be made up b}' the county 
ratcpa3'er. .Actually the loss to the ratepayers of Dorset 
during the ig years had been no less than £84,137. 

IMr. C. H. Scott Plummer (County Councils Association 
for Scotland) supported Lord Clifford in his contention that 
the whole cost of the main roads should fall on the Imperial 
Exchequer, and he would go even further and say that a 
portion of the expense of maintaining other roads should also 
be borne b)’ the Government. But he thought it would be 
impossible to ask for a large contribution from Imperial 
sources unless there w'ore Imperial control, and it seemed 
to him that the onl)* thing to do was for the Government 
to take over the management and control of the main roads 
and give some small contribution towards the expenditure 
on the other roads. 

Mr. H. A. Millington (clerk to the Northamptonshire 
County Council) said there was one matter which he would 
like to hear discussed. Mr. Shuttleworth had said that the 
•case of the Lancashire County Council — ^^vhich was, perhaps, 
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an exceptional one in some points — supplied a strong argument 
for a larger contribution from the national funds for general 
application, and he went on to point out that in the 
geographical county there were iS county boroughs, or 
nearly one-fourth of the county boroughs in England, and 
Wales. His own count}? was very different, for with the 
exception of Northampton there was not a single county 
borough within its area. What had struck him was that 
perhaps all the enormous traffic alluded to by Mr. Shuttleworth 
was local traffic between the various county boroughs, and 
hardly in any sense common to the whole country. It seemed 
to him that the figures which he gave might almost be said to 
be an argument for the adjustment of the present methods of 
Parliament in respect to the financial arrangements between 
•counties and county boroughs. 

The Chairman pointed out that that \yas not one of the 
issues raised by the papers. The point at issue was what the 
State was to do for their assistance. 

Mr. Millington said his idea had simply been to get the 
experience of other counties. Although, as he had said, they 
had w’ithin their area only one county borough, they had 
running through it a number of important main roads, and 
he thought that afforded an argument cither for a larger grant 
for the maintenance of those trunk roads or the taking oyer, 
at least, of some of the main roads and their conversion into 
national roads. 

LIr. R. J. Thomas (Buckinghamshire) said he came from 
a county where there was no county borough at all, 
so they went one better than Northampton. Dealing 
with the question of nationalisation, he was among 
those who attended the Paris Congress and inspected the 
far-famed national roads of Franco ; but there seemed to be 
sometliing wrong with tliose roads, for without question some 
of the highways they inspected were in a worse condition 
than many English roads. One road, as a matter of fact, 
w'as in such a state that the driver of a car in which 
he was travelling begged to be allowed to go round a side 
road in order to avoid the roughness of the trunk road. 
With reference to the subject of expenditure, in Bucks that 
had increased during the past eight years by ;^i3,ooo, 
representing a county rate of 3d. They had three trunk 
roads passing through the county, and these bore a very 
large amount of through traffic, only 7 per cent of which, it 
had been ascertained, was Bucks traffic. It seemed that 
what they wanted were additional Government grants, but if 
they succeeded in obtaining these there must be a certain 
amount of Government control. That ^yas only to be 
•expected. If the Government decided to give these grants 
for the main trunk roads of the kingdom, to start with, the 
work could be done by the various authorities, subject to 
the approval of a competent engineering inspector. By that 
jneans they could get the full benefit of local knowledge and 
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the advantage of local prices, while the local authorities' 
would naturally interest themselves ' in keeping down 
expenditure. There was always danger in one authority 
doing the work and another pa\’ing. There was no reason 
why a single authority should be made to paj' for what were 
really trunk roads, and the nationalisation of trunk roads 
would be a ver3' good start. 

Mr. A. T. Davis (Shropshire) said he agreed very much 
with what had fallen from the last speaker, and he was- 
quite of opinion that the time had come when the Govern- 
ment should pa}' a larger contribution towards the 
upkeep of main roads. He also agreed that the one who 
paid the piper should call the tune, and it would be necessary 
for the Government to provide for a certain amount of 
inspection. But he did not agree with Mr. Dorman that 
there should be a Government department set up for the 
collection of statistics, testing of materials, and other 
purposes, as that, in his opinion, would only lead to 
extravagance and not to economj’. Where they paid taxes- 
and rates for the upkeep of the roads they wanted to get 
the best work at the lowest price. That was the aim, he- 
was sure, of all local authorities. It had been suggested that 
County Councils might become extravagant and careless as- 
to how monej' was spent when thej' knew that their local 
rates would be unaffected. But he thought it would be quite 
simple to devise a plan for a contribution from the State on a 
basis proportionate to the mileage of the main roads, and they 
could then leave it to the County Councils to get the best 
value for their money. But to establish a State department 
for the testing of road stones would, as he had said, be an 
extravagance, because it would be impossible for the officers 
of the department to get a true idea of the value of all the 
classes of stone which were made use of. A county surveyor 
was better able to judge which was the best material to use 
under the different circumstances which arose, as he was able 
to take into consideration the character of the road and the 
amount of traffic which it was required to carry. For 
example, if a State department were set up, it might be 
decided that the far-famed Ciee Hill stone should be made 
use of. That would be an extravagance. The Clee Hill 
stone was one of the best stones in England, but it was not 
necessary to use it for all the main roads in his county ; tha± 
was to sa)', there were quarries nearer to the roads which 
5'iclded stone quite good enough for their upkeep. He was 
strongly of opinion that the time had come when the 
GoA’ernment should give them an increased grant, arid he 
trusted the Conference would strongly urge the desirability' of 
this being done. 

Mr. W. Lascelles Southavell (chairman of the Roads 
Committee of the Shropshire County Council) expressed the 
vicAv that some of the main roads should be scheduled as 
national roads, and the expenditure borne by' the Government. 
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He was totally opposed to the Government maintaining the 
roads throughout the kingdom, and he was perfectl}'^ sure 
that it was an extravagant means of maintenance. Local 
management of the roads would be preferable and more 
economical, because the requirements of the highways would 
be better understood b}^ those living in their neighbourhood. 
Some roads required a much better material than others. 

Mr. T. B. CiiiPPS (Gloucestershire) pointed out that the 
count3' which he represented had something like 1,100 miles 
of main roads — a much larger proportion than most counties. 
One speaker had asserted that if a grant were given on the 
mileage, those counties with the larger percentage of main 
roads would gain an advantage from it. But he did not think 
that would opei'ate fairly. The rates in the different counties 
varied very considerably ; for example, he believed that the 
rate in Lancashire was about 5d., while m Gloucestershire it 
Avas over is. His view, therefoie, was that the most equitable 
arrangement would be for the grant to be made, not on the 
length of roads, but the rateable value. As to the question of 
supervision, at present, although the}' received grants, that 
was practicall}' nil, and if increased grants from the Imperial 
Exchequer meant that the}* would be obliged to submit to 
additional restrictions, he thought they would be better 
without the money. 

Mr. Thomas said his idea was that the grants should be in 
proportion to the mileage of trunk and not main roads. 

Mr. E. PuRNMiLL IIooLty (Notts) maintained that if 
ihej^ w’ere to receive extra grants for the maintenance of 
their roads, they must certainly expect Government 
control in some shape or form. He cordially agreed 
that the time had come when there must be some help 
from Imperial sources, but he did not think it would do 
to let it be known that they were already squabbling as 
to how the money was to be spent. His view was that the 
grants should be based on road area, and not mileage. 

Mr. Thorbvrn observed that the upkeep of the narrow 
roads was proportionately gi eater than that of the wide roads. 

Mr. Rees Jiii'PKhVs (Motor Union and Roads Improve- 
ment Association) remarked that the pressure of road traffic 
in the different counties was most unequal ; in some counties 
it was not felt to anything like the extent it was in those 
which carrried the great trunk roads out of London. It was 
quite clear that the financial burden was becoming in the 
, latter a very serious one, and the only practical waj' of 
adjusting the difiiculty was by means of a State grant. He 
agreed with Mr. Hoolc}' that the area of the road should be 
taken into consideration in making grants, and his view was 
that tlie traffic of the road shonhl also be taken into account, 
for those that carried a great deal were clearl}' entitled to a 
larger grant than those tliat had oidy to contend with a light 
traffic. In France they had most excellent statistics as to 
main road traffic, and he had in his possession a map which 
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showed the traffic over every main road in that country. He 
thought it was agreed that the State should give them some 
additional contribution; but how were they going to force 
the hands of the State in view of the great demands upon the 
Imperial Exchequer at the present time ? 

Mr. J. L. Officer (Convention of Royal Burghs of 
Scotland) said he thought that Mr. Rees Jeffreys had struck 
the nail on the head in suggesting that, the traffic on 
the roads should be taken into consideration in allocating 
grants. 

The Chairman said that -what was really wanted was that 
those who got the most benefit from the roads and did the 
most damage should bear the burden of maintaining them. 
Their desire was to bring the roads up to date and up to the 
requirements of modern traffic, and the consensus of opinion 
expressed that day indicated that. They wanted to save the 
pockets of the ratepayers who really did not get the benefit 
of the roads to any extent; therefore, it was absolutely 
necessar3r that they should spread the burden of expenditure 
over a wider area than at present. The only alternative to 
that was that they should take over the main trunk roads and 
get a considerable subvention from the State towards their 
maintenance. He confessed that when he came into the room 
he was rather in favour of nationalisation, but after considera- 
tion of the way in which French roads were looked after he 
was now of opinion that they would not do right to go 
back to the old contract system, which had been generally 
abandoned. His view, therefore, was that the resolution 
which they should put forward at the final meeting of the 
Congress should be framed in the sense that a larger 
subvention should be granted from the Imperial Exchequer 
towards meeting the increasing cost of trunk road main- 
tenance. 

Lord Clifford said he would be quite willing to support 
a resolution framed in those terms. 

Mr. Thomas Munro (Lanarkshire) said- he quite agreed that 
if the amount of traffic could be ascertained it would be a 
very fair criterion for the distribution of the grant, but he 
believed that as things were at present it was impossible to 
•obtain that information. That being so, expenditure seemed 
to him the fairest criterion. 

Mr. R. H. Dorman (Armagh), in a short reply upon the 
•discussion, said he attended the Paris Road Congress with 
the idea that he would be able to return with some new ideas 
on the subject of road maintenance, but what he had found' 
was that the French roads w^ere in a far worse condition than 
his own main roads, and he had felt when he had seen the 
men at work on the national roads that he would like to have 
stood over them and teach them how to do the work. He 
was strongly opposed to the idea of managing the roads 
like that. 
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J. Barker. 

SECRETARY : TECHNICAL SECRETARY 

E. C. Peele. T. Cole. 


Papers 6 and 7 were taken as read, as follows : 

PAPER 6 : BY SEYMOUR WILLIA^rS, CHAIRMAN OF THE 
EXECUTIYE COUNCIL OF THE RURAL DISTRICT COUNCILS 
ASSOCIATION, AND CLERK TO WARMLEY RURAL DISTRICT 
COUNCIL. 

I think it desirable that this Conference should take some action 
in the direction of carrying- into effect the resolution of the Paris 
Congress to the effect that a Central Committee be formed consist- 
ing of representatives of the various associations to arrange for 
the collection of statistics. 

Ever}’ official of a local authority knows that from time to time 
requests are made from alt kinds of sources, both public and 
private, for statistical information on various heads. However 
willing he may be to oblige, the number of these requests is so 
great that it becomes impossible to comply with them without a 
serious tax on the organisation of his oflicc, and in small oriiccs it 
means actual expense out of his own pocket. To avoid this 
difficult}' and overlapping, I suggest that a statistical bureau, con- 
sisting, in the first instance, of members appointed by the official 
associations, which should be charged with the collection and 
tabulation of the statistical information relating to the local govern- 
ment in the country, .should be formed. 

It will, no doubt, be desirable to invite the co-operation of 
associations of a non-official character, but ns the constitution 
would be a matter of some little difficulty, and there might be 
differences of opinion as to whether one such association or another 
should be represented, the line of least resi.stancc seems to confine 
the committee to representatives of the official associations, giving 
them power, liowevcr, to call into consultation representatives of 
other a.ssociations. The financial question will no doubt create 
some difficulty, but the thing must be started in a small way at 
first and can gradually grow. 

If a grant be made by the associations representing the County 
Councils, Municipal Corporations, Non-County Boroughs, Urban 
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and Rural District Councils, this will be suiHcient to form the 
groundwork upon which to work, and the sale of the publications 
of the Committee will probably be sufficient to meet any additional 
cost. 

There would be no difficulty in arranging that copies of all 
publications could be sent to any local authorit}' or individual who 
desired same on payment of an annual subscription. 

My idea is not to confine the statistical information merely to 
roads, but to all matters relating to local government, and I imagine 
there is little doubt that if the bureau is worked in the right way 
that the Local Government Board would be willing to place at its 
disposal some of the statistics in its possession, a corresponding 
exchange being made. 

I, therefore, suggest that the following resolution might be 
submitted to the Conference — viz. : 

“ That a committee, consisting, in the first instance, of two 
representatives of each of the following bodies — viz., the Associa- 
tion of Municipal Corporations, the County Councils Association, 
the Non-County Boroughs Association, the Urban District Councils 
Association, and the Rural District Councils Association — be 
appointed as a committee to consider the formation of a statistical 
bureau, and that such committee have power to call into consulta- 
tion the representatives of other authorities and to take such steps 
as they may think proper for carrying into effect the formation of 
the proposed bureau.” 


P-VPER 7; BY G. MONTAGU HARRIS, M.A., SECRETARY TO THE 
COUNTY COUNCILS ASSOCIATION. 

The chief result of the International Road Congress held at 
Paris in October, igo8, was the establishment of a Permanent 
International Commission to sit at Paris to centralise the results of 
tests and experiments made in all parts of the world in relation to 
the construction, maintenance, traffic, and working of roads. The 
collection of information and statistics by such a body as this Is 
comparatively simple as far as those countries are concerned which 
have a centralised system of road administration, but in this 
country under present conditions such information is practically 
unobtainable. The British representatives present at the Paris 
Congress recognised this difficulty, and accordingly, on the motion 
of Mr. Se 5 TOour AVilliams, passed the following resolution ; 

‘ ‘ That it is desirable that a Central Committee be formed con- 
sisting of representatives of the various associations to car^ out 
the suggestion of the Congress with regard to the collection of 
statistics, and generally to collect and disseminate information.” 

This resolution Avas circulated to the various associations 
indicated, several of which replied approving of the resolution, 
while others, not having the matter before them until the intention 
had been made known of holding the present conference, considered 
that this would be the best opportunity of going into the whole 
question of a central bod}’- for the collection of statistics. _ • 

Whatever may be the extent of the operations of the institution 
to be set up in Paris, no one is likely to suggest that it can obviate 
the necessity for a sj^stem of collecting statistics for this country. 
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Indeed, for the complete success of the Paris bureau, some sUch 
institution will be required in each country associated, and thus 
from the international as well as from the national point of view, 
it is most desirable that some system shall be set up. 

There must be, of course, a gfreat number of considerations in 
connection with this subject as to the lines upon which such 
statistics should be collected and drawn up, for it is most desirable 
that the whole matter should not resolve itself into a mere 
ag’g'lomeration of alphabetical pig-eon-holes or tabulation of 
figures. The collection of statistics of this kind should be the 
subject of a really scientific study, and should result in the pro- 
vision of information on such systematic lines as would be of real 
practical assistance in understanding the whole art of roadmalcing, 
in overcoming its difficulties, and solving its problems. At 
present, however, it appears premature to go into this part of the 
question, for, before anything can be done, it has to be decided 
who is to do it, and the object of this paper is merely to form a 
basis for the discussion of that point. 

It is urged in some quarters that there should be established a 
central road authority for the whole country. Wore this idea 
to be carried out, it would be obvious that that authority would 
be the body to undertake the collection of statistics. The opposi- 
tion, however, to the establishment of such an authority is .so 
great and the inclination on the part of the central powers appears 
to be so small that it seems unnecessary to dwell on this solution 
of the problem. 

It is suggested, again, by some that this function should be 
undertaken b}' the Local Government Board. To this course there 
appear to bo at least three strong objections. In the first place, 
the Local Government Board has at present nothing whatever to 
do with roads, and, therefore, this would in no way work in with 
any of its existing functions. Secondly, the Board is already 
completely overburdened with its multifarious duties ; and, thirdly, 
the statistics which are at present published by that Board are 
almost -always at least two years old before they reach the public 
eye. It may, at any rate, be taken for granted that the authorities 
of the Board themselves have no desire that this duly shall be 
cast upon them. 

As regards the professional associations of road surveyors and 
kindred societies, it does not appear that any one of them is in 
a position to undertake this for the whole country, even if the 
question of expense could be met, while to spread it over several 
of them would not in any way solve the difficulty, as some central 
organisation would still be required. 

We come next to the various associations of local authorities, 
and here we arc again met by the difficulty that no one of them 
covers the whole ground, nor, as a general rule, are their arrange- 
ments such as to lend themselves to the establishment of a 
statistical department. The County Councils Association of 
England and Wales stands in a somewhat different position from 
the rest, in that it is the only one which has an office and organisa- 
tion entirely distinct from an}' other business, and that it does at 
present systematically collect and publish information and statistics 
on all matters with which Count)' Councils arc concerned. For 
these reasons it might be both convenient and economical to work 
an institution for the collection of road statistics in connection, 
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as far at any rale as locality' of offices is concerned, with the 
Count}' Councils Association, but whether this were so or not, it 
is clear that any such institution must be under the control of a 
body representative of all the interests concerned. 

This, indeed, is the conclusion to which one is led — that for this 
purpose it will be necessary to establish a new institution, to be 
managed by a committee upon which will sit persons representa- 
tive of the various road interests, and, as it appears most feasible 
to obtain such a representation through the various existing 
societies and associations, I would venture to throw out the 
suggestion that a first step should be taken by asking the various 
bodies represented at this Conference each to appoint a couple of 
representatives to form a committee to draw up a scheme for this- 
purpose. 

As regards the financing of such an institution, the simplest 
method would probabU' be for each body associated in the scheme 
to give a yearly subscription for establishment expenses, and for 
the institution to sell all publications, possibly at a lower price to 
members of the subscribing bodies than to the general public. 
These details, however, would have to be worked out by the 
suggested representative committee. 


DISCUSSION. 

Mr. R. Drummond (Renfrewshire) said it appeared to him 
that the question of the collection of statistics was of the 
utmost importance, and that it was very necessary to found 
a bureau by u'liich road authorities could obtain reliable 
information on all matters pertaining to the roads — in particular, 
the best methods of dealing with modern traffic. As to the 
nature or method of working the bureau he was not prepared 
to speak, but, as Mr. Harris had suggested in his paper, neither 
the Local Government Board nor any of the professional 
associations wore in a position to undertake the work and do 
it properly. In anj' case, the work, to be complete, must 
comprise all information as regards materials, methods of 
application, traffic, and climatic and other conditions. In 
Scotland they worked under great disadvantages on account 
of their climatic conditions, this being particular!}' the case in 
the West of Scotland. The atmosphere was humid, and they 
suffered from a very large annual rainfall, w'hich reduced 
their opportunities of treating road surfaces wdth bituminous 
binding. Therefore, the establishment of a properly-organised 
system of obtaining reliable information was of first 
importance ; it would obviate many a road authority 
experimenting uselessly, and enable them to adopt an 
approved method right away. The standardisation of the 
roads was also a very important point. The raising of road 
surfaces to a given standard might be impossible in some 
districts ow'ing to lack of funds, but he had no doubt that 
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these would be forthcoming sooner or later in the form of 
grants-in-aid, etc. As a road sur\'eyor he deplored the present 
lack of uniformity in methods of road maintenance. 

Mr. F. G. Carpenter (West Riding of Yorkshire) gave his 
approval to the formation of the bureau proposed by Mr. 
Williams. He hoped it would be formed, and that it would 
meet with success. At the same time, he thought representa- 
tives of the County Surveyors Society should be added to 
those whom it was suggested should form the committee. 

Lord Beeper considered that it was desirable to have 
statistics not only from the authorities responsible for the 
maintenance of the roads, but from individuals interested in 
other ways ; that would enable the information they desired 
to be put before them in some sj'stematised form, for however 
great an area from which they were supplied with information 
might be, that information was perfectly useless unless they 
could compare it with statistics from other parts of the 
country. The matter of standardisation had already arisen 
in another section of the Conference, where Mr. Brodie, the 
city engineer of Liverpool, had supplied some very valuable 
statistics with regard to heavy traffic in large towns. 
Mr. Brodie complained himself that he had selected a 
certain method of collecting statistics, and that other 
statistics were collected in a different way, the result being 
that they were rendered practically useless. But he ventured 
to say that, whether this standardisation question was 
discussed in another section or not, it was extremely 
desirable to pass a resolution in favour of the proposition 
put forward. The Local Government Board were not an 
authority on the roads, and he did not think that at present 
the}'^ could get them to undertake this duty. But whatever 
body was appointed to collect these statistics and get some 
standardised scheme adopted, that body should be repre- 
sentative of the various societies taking part in that 
Conference. 

Mr. Williams said there could be no objection to an3'’one 
else being represented on the committee, and he had only 
limited the representation in the first instance to influential 
English associations in order to put the scheme into working 
order. His idea was that the committee should not be limited 
to collecting statistics with regard to roads, but other local 
government matters, and his hope was, whether the 
Conference deemed it wise to enlarge the number of bodies 
represented or not, that the proposition would be carried 
in some form and that it would have some practical results. 

Mr. Montagu Harris (secretary of the County Councils 
Association) said he was sorry there were not more speakers 
on the subject, for although the general principle seemed to 
be approved, he had hoped that they would have had a more 
general expression of opinion as to what the meeting preferred. 
Mr. Williams wished to narrow the representation down to 
what he called the influential associations, but the local 



ROAD CONFERENCE. 


22 ^ 

government bodies represented only one side of the matter. 
Thej- must also look at it from the pureh’- technical point 
of view. Then wth regard to Mr. Williams’s other suggestion, 
that the bureau to be established should deal not only with 
roads, but other local government matters, that seemed an 
alarmingly large question, and he could not conceive that the 
Conference would be inclined to establish any bod}' that would 
go into all local government matters. Mr. Williams must be 
aware of the large number of subjects dealt with by the 
local governing bodies. It would be an enormous undertaking 
indeed. Of course, it was obvious that it hardly came into 
the business before the Conference, but apart from that the 
establishment of any such institution as that was, he thought, 
too large for them to attempt. Moreover, local authorities 
had their own institutions and associations who could 
collect an}' inforpiation the}' required. He thought they 
wanted as representative a body as possible to take steps 
towards the establishment of a bureau, and when once that 
bureau was formed they could proceed to consider how this 
question of standardisation must be decided. 

Lord Belper remarked that he had not even considered 
the possibility of the proposed body dealing with all local 
government statistics. The Conference was called for the 
purpose of dealing with the management of roads only, and 
to open out such a very difficult and important question in 
the way suggested would not have the approval of those 
represented on it. 

Mr. George W.a.ik\vright (Urban District Councils 
Association) said it seemed quite certain that they must 
restrict themselves to the question of roads. It would be 
most unwise to e.\tend the functions of the bureau to other 
branches of local government, which had all their ov'n 
associations and arrangements for the collection of statistics, 
and it was his hope that the resolution to be put to the 
Conference on Saturday morning would deal with the question 
of roads, and roads only. 

ilr. M’lLLJ.tMS explained that his idea was that the bureau 
might in course of time add to its duties. The committee 
might have power to call into consultation any persons whose 
assistance might be necessary. 

No paper on Standardisation ” having been contributed, 
the discussion on that subject did not take place. 
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Paper 39 was taken as read, as follows : 

PAPER 39; BY DOUGLAS LEECHMAN, MEM.TNST.AUTO.ENGRS., 
ASS.IKST.MECII.EKGRS., BARRISTER-AT-LAW. 

In order to appreciate the position of the County Councils and 
jnotorist.s on the subject of motorcar rcg'isiration and licensing, 
it is necessary to review the regulations in force. The Loco- 
motives on Highways Act, 1896, and the Motorcar Act, 1903, 
empowered the Local Government Board to deal with these 
matters, and in pursuance thereof the Board issued the Motorcar 
(Registration and Licensing) Order of 19th November, 1903. 

Articles I. to XI IF. of the regulations deal with the regisimlton 
of motorcars. 

.Article I. reqviires the council (f.c., the Council of a county or 
county borough) to keep a register of motorcars, and prescribes 
the index mark distinguishing each council, according to a table 
of letters set out in the first schedule. 

According to Article II., the OAvner of a motorcar who desires 
to register it shall furnish the Council with particulars of his 
full name ; postal address of his usual residence ; description or 
t3'pe of car, Avith the name of the maker or the name by which 
the t3'pe is ordinaril3' knoAA’ii ; t3‘pe and colour of body of car 
(this Is not required in the case of a motor C3’clc) ; weight ; 
unladon ; A\’-hether intended for private use, or use for trade 
purposes, or use as a public conA'e5'ance ; particulars as to the 
position on the car in AA'hicIi it is proposed to place the plates 
forming the identification mark ; together Avith the signature of 
the owner or of the person appl3nng on his behalf, and the date of 
application, The registration fees of for a car and 5s. for 
a motor cycle are in accordance Avith the Act of 1903. 

By .Article III., on receipt of such application and fee, the 
Council arc required to assign a separate number to the car, enter 
it in tlie register, and furni.sh the owner u'ith a copy of the 
entries. 


15 
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Article IV. deals with change of ownership, and allows notice 
thereof to be given either the new or the old owner, and requires 
an application to be made either to cancel the registration or to 
continue it under the new ownership. If an application is made 
for cancellation, the registration is to be cancelled unless an 
application is also made to continue, when “the new owner shall 
furnish the necessarj’ particulars as to ownership ” ; and on receipt 
of a fee of 5s. in respect of a car and is. in respect of a motor 
cycle, the Council shall alter the register accordingly and furnish 
the new owner with a copy of the altered entries. The provisions 
of this article may be carried out in advance so as to take effect 
from the date of the change of ownership. If the provisions as to 
notice and application are not complied with, the registration of the 
motorcar is to become void. 

Article V. requires the owner of the car to notify the Council of 
any circumstance (other than change of ownership) affecting the 
accuracy of any particulars respecting the car in the register. The 
council are to amend the entry accordingly, and furnish the owner 
with a copy. 

If the Council are satisfied that a car on their register has been 
destroyed, broken up, permanentlj' removed from the United 
Kingdom, or registered with another authority, or if the owner 
requests them to cancel the registration (except where in the case 
of a change of ownership there is an application to continue the 
existing registration), Article VI. requires them to cause the entries 
in the register to be cancelled, and they may, if they think fit, assign 
the registered number to any other car whether belonging to the 
same or some other owner. 

Article \TI. and the fourth schedule require two copies of the 
mark, lettered and numbered in conformity with certain diagrams 
and dimensions, to be painted on the car or on plates to be fixed 
thereto. The letters and numbers must be while and the back- 
ground black. 

Article \'I 1 I. directs that the plates shall be fixed on the back 
and front of the car respective!}', so that every character is upright 
and easily distinguishable from in front of and behind the car 
respectively ; but motor cycles not exceeding 3 cwt. may have a 
double-faced front plate which can be easily read from either side. 
Subject to the above provisions, the plates shall be fixed in the 
positions stated in the application for registration, or subsequently 
furnished to the Council, who, if they are not satisfied therewith, 
may require the plates to be fixed in such positions as they may 
direct. The article concludes with the remarkable provision that 
“ so long as the provisions of this order are complied with, 
different identification plates may be used on a motorcar by day 
and night or on different occasions.” 

The effect of Article IX. may be stated shortly as that when 
another vehicle is attached in front or behind a motorcar, the 
whole turnout shall be treated as a motorcar, so far as the 
attachment of the plates is concerned. 

Article ^X. allows the Council to supply and charge for the plates- 
if they think fit, and the owner so desires. 

Article XI. requires the rear number plate to be illuminated 
between one hour after sunset and one hour before sunrise. In- 
the case of a motor cycle not exceeding 3 cwt. the front plate 
may be illuminated instead of the rear one. 
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Article XII. relates to manufacturers’ and dealers’ gfeneral 
identification marks. 

Article XIII. requires a Council, upon application by an}’' other 
Council or by the police, to provide gfratis a copy of the entries in 
the register relating to any particular car. Other persons are 
to be provided with such particulars on payment of is., and 
showing reasonable cause for requiring same. Inland Revenue 
officers may inspect the register and take copies of entries therein 
at all reasonable times without charge. 

The second part of the order relates to driving- licences, and 
Article XIV. provides that the application shall be made to the 
Council of the county or borough within which the applicant 
resides, and on one or other of two forms, according as the 
application is made for a licence or a renewal. A fee of 5s. is 
payable in either case, and applications may be made not more than 
one month in advance. 

In / making application for a licence, .the applicant must 
state whether it is to be for driving a motorcar (in its inclusive sense), 
or is to be limited to driving motor c}’cles, and whether he is more 
than 17 or 14 years old respectively. He is also required to g'ive 
particulars of any previous licences and of endorsements thereon, 
and of any disqualification for obtaining a licence. 

Articles XV. and XVIII. specify the forms of licence and 
renewal and of the register of licences respectively. 

Article XVI. provides for the granting of licences to applicants 
having no residence in this countty. 

Article XVII. allows the Council to issue an effective duplicate 
licence or renewal upon being satisfied that the original has been 
lost or defaced. 

Article XIX. provides for furnishing other councils and the 
police with copies of the entries in the register of licences, and 
upon receipt from any court of particulars of any conviction of a 
driver licensed by the Council, and of the order of the Court, the 
Council shall forward a copy of such particulars to the police for 
the area where the driver resides. 

Articles XX., XXL, and XXII. deal with supplemental m&ttoxs, 
and provide, inter alia, for the exercising of the powers of the Council 
under the order by the clerk or other authorised officer. The Order 
applies in the case of a roadway to which the public have access, 
as well as to a public highway. The expression “motorcar” 
includes a motor cycle unless the contrary intention appears. 
Water, fuel, and accumulators used for propulsion are not to be 
included in calculating the weight of a motorcar or motor cycle 
unladen. 

'From the above it will be realised that the requirements the 
motorist has to comply with are distinctly heavy, and that taxes 
are exacted from him to an extent far exceeding that entailed by 
any other form of locomotion. He has to pay one charge for 
registering his car, another annually to drive it, and^ frequently 
another also annually and much larger, according to its weight. 
Motorists resent the imposition of fines for breaking a technical 
speed limit law if, as is frequently admitted by the police, no sort" 
of inconvenience has been caused to the public, especially in view 
of the fact that the Royal Commission on Motorcars and the 
Local Government Board, not to mention other authorities, have 
condemned this form of extortion. It is gratifying to notice a 
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dis'poi^ition in some quarters to discontinue these practices, which 
are directly opposed to the spirit of English legislation and fair 
play. Any condition of affairs that induces liege subjects to 
distrust and despise the law is always greatly to be deplored. The 
motorist is put to the expense of providing and fixing identification 
marks and of illuminating one of them at night, and all this in 
addition to the ordihary carriage tax and householders’ rates and 
taxes, which include charges for the upkeep of roads. 

It is not to be wondered at, therefore, that the motorist feels 
that he is somewhat “put upon.” 

The introduction of any considerable novelty into our public life 
is always met by a certain hostility which is apparently innate in 
most men. Possibly it arises from an instinctive regard for vested 
interests, from jealousy or covetousness. The feelings are sub- 
conscious, and by most men would either not be admitted to exist 
in them or would be sternly repressed if detected. Unfortunately, 
hoAvever, they often escape examination, and so express themselves 
almost unconsciously, but all too eflfectivelj' ; and progress in more 
senses, therefore, is greatly hampered. The pioneer cyclists were 
received with veiy negative encouragement, though the utility of 
the c}'cle as a health giver and as a means of rapid, eas}’^, and 
convenient locomotion has demonstrated itself beyond all question. 
Motoring is even more important. True, it has been largely a 
pastime so far, but the private individual has been and is merely 
paying out of his own purse for the establishment on a practical 
footing of a means of transport even now only second to the 
railway, and in some respects far superior even to that. 

As motoring drew off too persistent attention from the cyclist, 
so it is to be hoped flying will allow the motorist to pursue his 
way peacefully and untrammelled. If he drive unfairly, fine him, 
or in extreme cases impound his vehicle, but do not bleed him for 
offences which are such in name only, or by excessive taxation. 
The fees and formalities of registration and permission to drive 
might very well be included in those attaching to the payment of 
the ordinary carriage taxes. 

The transfer of a number from one car to its successors under 
the same ownership should be allowed as a matter of right. This 
would not involve any loss to the Councils, as the purchasers of 
the old cars would have to pay the fees in the usual way. It 
would merely be an extension of Article V,, and another indication 
of the toleration and the practical adoption of means to ends which 
are among the most promising characteristics of government of 
our day. 


DISCUSSION. 

Mr. Douglas Leechman (Ro3'al Automobile' Club) said it 
was gratifying to know that the additional taxes which were 
to be imposed on motors were to go to the improvement of 
the roads — ^tvhich was, of course, the great object of the' 
Conference. 

Mr. W. Lascelles Southwell (Salop), referring to 
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Article XI. in the paper, which requires the rear number 
plate of a motor vehicle to be illuminated one hour after 
sunset and one hour before sunrise, expressed the view that 
that ought to be altered so as to read “ sunset ” and “ sunrise ”■ 
after the word “ between.” He took particular note during 
the past winter that on foggy or very dull days it was 
quite impossible to read the numbers of cars passing through 
a town at a fast pace ; at such a time it was out of the 
question to see the numbers an hour before sunset, and there 
were no means of detecting offenders against the speed limit. 

A delegate here pointed out that in the North it was- 
practically broad daylight an hour after sunset. They might, 
however, arrange that the time of lighting should be when ' 
the sun w'as i8 deg. below' the horizon — though he did not 
suggest that that 'was practicable. 

Mr. Leuciiman pointed out that even if they were able 
to adopt the latter arrangement, it w'ould be rendered inopera- 
tive by fog. They might, however, make a distinction betw'een 
summer and winter. 


ROAD SIGNS. 

Papers 27 and 28 were taken as read, as follows : 

PAPER 27: BV C. W. S. CRAWLEV, R.A.C., M.I.E.E. 

J. Sug'ges/ioii for promotion of uniformitj^ in erection under the 
present Act. 

2. Alterations that appear to he desirable ’lahcn the Act is next 
revised. 

The Act of 1903, Section 10, lays on the local authorities the 
duty of erecting danger signs at dangerous corners, cross-roads, 
and precipitous places, and the County Councils Association and 
Municipal Corporations Association arranged a system of danger- 
posting under that Act, which was approved by the Local Govern- 
ment board. 

The scheme, where properly applied, Avorks fairly well, but it is 
often very Avidely departed from. The natural result of this want 
of uniformity is to deprive the signs, even when properly erected, 
of most of their usefulness ; as ihclr meaning entirely changes- 
when passing from one district to another. 

Where they arc well done it is generally because the county or 
other surveyor takes them under his own charge, and secs that: 
they are properly placed ; but they often appear to be left in quile- 
incompetent hands. Some authorities, however, although they 
collect the licence fees which were given them to pay for the signs*, 
refuse to erect any at all. Others refuse to erect them at any- 
place, how'ever dangerous, tliat is not on si main road. 

The original rules of the Associations are : 

I. “ Notices to be on near -side of road, facing the driver.” 
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This is fairly obA’ious, but where not supervised by the 
surveyor is by no means always obeyed, with most confusing 
results. ' 

2. “ Notices to be 50 )’ards from danger spot.” 

Subsequent experience shows that this distance was on the short 

side ; 100 j’ards would have been better. I would ask surveyors, 
even if they consider it not to be feasible to change their triangles 
to 100 3'ards, to at least see that none are less than 50 j’ards 
distant from the danger spot. In some cases they are actuallj' 
at the spot, and this makes it far more dangerous instead of 
safer. 

3. “Thej* are to be not less than 8 ft. high.” 

To these I would add for consideration the following : 

The back of the sif;u should be preferably white — never red ; it 
is, at times, most confusing. 

The background should be considered. A red tiled roof, a copper 
beech, or similar background, often makes a sign invisible. 
Open sk3' (or a white wall) is the best, and can often be got by 
putting the sign a few yards further back. 

Signs should be kept for really dangerous spots and not put at 
ever3' cross-road. Cross or joining roads arc generall3'’ visible 
some wa3' off. If signs are put for those that are not dangerous, 
the3'- are disregarded when they reall3* mean danger. 

JT^icre signs are really wanted ; 

t. At blind cross-roads. Where the cross cannot be seen till 
the driver is close to it ; for example, when it is hidden by a 
bend in the road or b}’ high hedges, and similar cases. 

a. Where a village begins suddenly round a corner. (Not very 
frequent. ) 

3. Where a road crosses or joins another on a hill. (No 
triangle required below the cross-road as a rule.) 

4. For ver3’ sleep hills. 

5. Hill less >lcep but beginning immediatel3' after a turn in 
the road. 

The following points are suggested for amendment in future 
legislation ; 

(a) At present should an5' authorit3' refuse to erect proper 
signals there is no means of obliging them to do their dut^'. 

It is suggested that an appeal shall lie to the Local Govern- 
ment Board, who shall be bound to send an inspector to inquire 
into any complaint, signed b3’ three householders in the district, 
regarding improper or insullicicnt signals, should the local 
authorities refuse to rectif3' or erect them. The inspector to have 
power to order their erection or alteration. Provided that with 
such appeal there shall be deposited the sum of (?) £20. If the 
appeal succeed, the entire time and expenses of the inspector to 
be paid b^' the local authorities and the deposit returned. If the 
appeal fail, the same to be paid out of the deposit, and also a sum 
£^' IS* to the local authorit3' for their representative’s time 
and expenses ; and the balance returned. Conveyance to points of 
inspection to be provided by appellants, and several smaller 
-points would have to be dealt with. This should most effectualty 
prevent frivolous appeals on the one side, and on the other the 
mere fact that such an appeal can be made will in many cases 
attain the desired end without one being actually carried through. 
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(b) . It is proposed that -when one road joins or crosses another 
•signals must bo placed (when required) on the loss important road 
-only ; never on both. When there is any doubt which is the less 
important road the question to be left to the surveyor’s 
discretion. 

In ease of any accident occurring at a junction thus posted, the 
vehicle issuing from the posted road to be statutorily liable for all 
damage to any other vehicle or to anyone or anything else. 

Several advantages accrue from this. 

First — and least — half or one-third of the triangles are required 
at a point. 

Second. The traflic of the more important road is not retarded, 
while that on the smaller one has only to do what it ought to do at 
present — but .so often neglects to do — viz., to see the main road is 
clear before it joins or crosses it. 

Third and greatest. It ensures the triangle being obeyed. 
Under the present rule, a careful driver who sees a triangle knows 
there is also one on the other road, and expects the other man to 
slow down, too ; while the reckless one leaves the other man to 
do all the slowing down, and if there is an accident throws half 
the blame on him for having also passed n triangle without slowing 
down enough. Under the proposed rule a driver, when he sees a 
triangle, will know for certain th.al there is /jo/ one on the other 
road he is joining, and that if any accident occurs he will not only 
have to pay his own repair.s, but those of cver3’one else. This 
is a risk that the most reckless driver will be very loath to 
take. 

(c) . Unoflicial Signs. There are so many such signs erected on 
roads that thej' have become a positive nuisance in some places. 
Leave to erect them is given by many authorities ns a msittcr of 
course, and the permission has been very much abused. I would 
suggest that survc.vors should satisfy themselves in each case that 
the sigti is really w.'intcd, or else refuse the application ; and, if 
alrcadj’’ erected, should have it removed. 

(d) . I would suggest that an>' new Act shall make it an ofTence 
to erect cither on public or private ground .any sign purporting to 
caution the trjiflic on any highway, except in the case of the duly 
appointed authoritj*, or of pcr.son.s holding their permission in 
writing for each sign so erected. 

(e) . Also that it should make it .an offence to deface, injure, or 
interfere with anj' sign dvilj'- erected for the purpose of controlling 
the traflic. (The small bo\' and the hooligan find them excellent 
marks for stones, and want stopping. ) 

I would suggest as signs which might generally be authorised, 
those requesting horn-silence when passing places of worship on 
Sunday's, or hospitals. Occ.asionally they arc justified for schools, 
•when these abut right on to .a road or are just round .a corner. 

The\f are also useful for places of quite exceptional danger 
■•where the red triangle is insuflicient. 

Two points more ; 

I. In considering the necessity' of erecting a sign it is well to 
look at it from llic point of view of a man who is coming to it 
for ihc first ihjjc. He is, or should be, the only one who incurs 
■danger or causes it. A corner or a steep hill, w'hich is no danger 
whatever to the local mati who knows it, may be a very serious 
.one to a stranger who doc,s not. 
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2. In nearly every surveyor’s territory there is a branch of the- 
Royal Automobile Club, and he will always find it only too glad 
to give any assistance not only with regard to signs but in any 
other road matters in its power. 


PA1>I*:R 28: BY A. T- DAVIS, M.INST.C.E., F.S.I., COUNTY 
SURVEYOR OF SHROrSIIIRE, AND PAST-PRESIDENT OF THE 
INCORPORATED ASSOCIATION OF MUNICIPAL AND COUNTY 
ENGINEERS. 

Milestones. — Bj' the General Turnpike Act of 1822 turnpike 
trustees were required to provide and maintain milestones. The 
Highway Act of 1835, however, contains no similar provision, but. 
power is given to highwaj' authorities to incur expense in main- 
taining, replacing, or setting up milestones on any highway by the 
Highway Rate Assessment and Expenditure Act of 18S2. 

Milestones are generally to be found on the main roads of this 
country. The inscriptions on many of these, however, have become 
almost, if not quite, illegible, and in such a condition they arc, of 
course, practically useless as indicators of the distances to the 
principal towns, and serve only to mark the measured mile.^ 

Where distances are marked, as thej’ should be, on the direction- 
posts set up at road junctions, milestones are not so much needed 
nevertheless, travelling is made more interesting along roads on 
which the latter are still kept up. Being fixed at regular intervals, 
they serve at least to indicate the speed at which one is- 
travelling. 

There are some curious anomalies to be found as regards inscrip- 
tions on milestones — c.g, , some 400 3’ards from the place in W’hich 
I am •writing an old corner milestone at the junction of two main 
roads (one of which is the road from London to Holyhead) gives 
the distance to London as 159 miles, while a more modern mile- 
stone not far awaj' stales it to be J5o*miles. At first I accounted 
for the discrepanc}’ bj' supposing the engraver to have mistaken 
the figure nought for a nine, but on closer investigation I arrived 
at the conclusion that the distance stated on the older stone was 
the route by Oxford instead of that by Coventry, which was the 
more recent mail-coach route between London and Shrewsbury. 

It is puzzling to find out in a town the point from which uie- 
distances given on some of the old milestones were measvye 
Sometimes thc>' were taken from the centre and sometimes trom. 

the outskirts of the town. ' . , 

It Is not, however, always .it the starting point that one is- 
perplexed. It is sometimes at the termination. 
instance : The main road from Shrewsburj’ to Ludlow passes 
through Church Stretton, and the milestones on tly northern, 
section are marked from Shrewsbury, while those on the southern 
section give the distances from Ludlow. Now it happeiy thm 
the thirteenth milestone from Shrewsbury is situated m Church 
Stretton, and so also is the fifteenth milestone from Ludlow, but 
these two stones are about half a mile apart, so that travellers 
are frequently confused in making their calculations, and arc halt 
a mile, at anj’ rate, out of their reckoning. 
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I could mention similar anomalies, but suffice it to say that 
many of the old milestones arc unreliable, and I am bound to 
confess that I have hesitated to incur expense in maintaining or 
replacing them for that reason. ^ If it is deemed desirable to 
continvtc this method of indication, the old stones should be revised 
and readjusted on a uniform basis. 

The most convenient form of milepost is the angular one of 
cast iron, with the name of the town towards which a traveller is 
going inscribed in raised letters, and the distance in figures on 
the side facing him. The old illegible milestones can generally 
be restored by affixing thereto a plate, either of cast iron with, 
raised inscription, or of wrought iron on which the inscription 
can be painted. Unfortunately, enamelled plates form too tempting 
a target for the stone thrower. 

SigTtposfs . — ^The authority for setting up sign or direction posts 
is derived from Section 24 of the 1835 Highway Act, which enacts 
that: “The surveyor is to erect or fix in the most convenient 
place, where two or more ways meet, a stone or post with 
inscriptions thereon in large legible letters, not less than i in. in> 
height, and of a proper and proportionate breadth, containing 
the name of the next market town, village, or other place to which 
the highways respectively lead.” 

These arc the most useful signs we have on our roads, espe- 
cially when thej’ give the mileage as well as the direction, wliich, 

I regret to say, is not a universal practice. 

In ancient times these friendly road signs were mostly made of 
wood, but now the old wooden posts are gradually being super- 
seded b)' posts of cast iron, and in many cases the arms arc of 
cast iron too, although some highway authorities prefer wooden 
arms, as in Shropshire. 

In designing the Shropshire post I endeavoured to make it as 
simple as pos.siblc, so that ordinary road labourers could fix it. 
With this object in view, I provided the head of the cast-iron post 
with eight slots to receive the wooden arms, and this number has 
proved amply sufficient to suit the angles of the different road 
junctions usually met with. The principle I have generally 
followed in deciding the inscriptions has been to indicate the 
nearest village or villages, and the next town or towns j but no 
hard-and-fast rule can be laid down — each case must be considered 
on its own merits. One frequently finds the preposition “ To 
before the names, and an index-finger at the other end. These, 
however, are superfluous, and occupy space which might be 
belter utilised by bolder lettering. 

The mileage to each place should always be staled at the end of 
the name. This need not be expressed in smaller fractions than 
and the word “ miles” is quite unnecessary. The lettering should 
be as bold as possible. 

Each post should be fixed in such a position as to be, as far as 
practiciiblc, visible from all the converging roads. There are 
thousands of guide posts which do not an.swer this description. 
The be.st position for a direction po.st at the junction of a side road 
is on the opposite side of (he road from which the side road 
branches, and not at one of the angles formed by the latter. As a 
rule, a post so placed would be seen from all three directions. 
There is generally more difficult^' in finding a good position in the 
case of cross-roads, and sometimes the conditions arc such as to- 
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render such a post obscure from perliaps one of the convergfingf 
roads ; nevertheless, every effort should be made to render these 
important road sig'ns as conspicuous as possible. 

With the object of g^uidingf its members along- a particular route — 
London to Holyhead — the Royal Automobile Club, with the 
permission of the several highwaj' authorities, is erecting special 
signposts or attaching special arms to existing posts, showing, in 
bold letters, “ London ” on the one hand and “ Hol3'liead ” on the 
other, with their distances. These special arms are of cast iron, 

2 ft. 8 in. b3' 9^ in., with 4 in. letters. So far as Shropshire is 
concerned, the expense of fixing and maintenance is being borne 
by the club. 

Danger Si^^tals . — Under the Motorcar Act, 1903, Section 10 (2), 
Count}' Councils and Town Councils of boroughs with a population 
of more than 10,000 are empowered to erect signposts denoting 
dangerous corners, cross-roads, and precipitous places where such 
sign posts appear to them to be necessary, subject to regulations 
as to size and colours to be made bj' the Local Government 
Board. 

With a view to uniformity of action, the County Councils 
Association and the Municipal Corporations .Association, after con- 
sulting the County Surveyors Society and others, recommended 
to the Local Government Board the adoption of the under-- 
mentioned signs : ... 

1. “ For 10 mile or lower limit of speed, a white ring, iS in. in 
diameter, with plate below, giving the limit in figures. 

2. “ For prohibition, a solid red disc, 18 in. in diameter. 

3. “ For caution (dangerous corners, cross-roads, or precipitous 
places), a hollow rod equilateral triangle, with 18-in. sides. 

4. “ All other notices under the Act to be on diamond-shaped 
boards. 

“ All such notices to be placed on the near side of the road, facing 
the approaching driver. 

“All notices under Section 10 (2) of the Act to be fixed at about 
50 5'ards from the spot to which the)' apply. 

“ The underside of the sign to be not less than 8 ft. from the 
ground level.” ^ , 

These recommendations received the approbation of the Local 
Government Board, who in their circular letter to the councils, 
dated March loth, 1904, expressed the opinion that they might 
conveniently be adopted, and if carried out it would be unnecessaty 
for them to issue regulations on the subject. 

Unfortunately, the permissive character of Section 10 (2) of me 
Act has materially militated against the uniformity aimed at, for 
although five years have elapsed since the Act came into force, 
■some authorities have not considered it necessary to erect any 
warning signs at all, while others have done so with too lavish 

a hand. ... p 

Automobile clubs and societies are freely distributing signs ot 
their own design, and owners of property abutting on the roads 
are 'erecting signals in their hedge banks to guard their carnage 
drives, or to protect villages and hamlets in which they happen 
to be particularly interested. Surely this irregular, irresponsible, 
and wholesale erection of danger signs is a grave danger, in that 
it is conducive to motorists, and other road users generally, to 
ignore them altogether. It is quite time a halt was called, and 
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the Government urgfed to insist on absolute uniformity, both as 
reg-ards type of warning sign and mode of erection. 

These signs should onh* be set up by, or with the knowledge 
of, the responsible local authority, and then only on certain lines 
■to be prescribed by the Local Government Board. In this con- 
nection I offer the following suggestions for consideration : 

For caution, 1 would have one sign onh' — viz., a hollow equi- 
lateral triangle with 20-in. sides (the present i8-in. triangle is, in 
my opinion, a little too small). It should be painted bright red on 
the side facing the approaching driver and white on the reverse 
side. The underside of the symbol should not be less than 8 ft. 
from the ground level. It should be erected not less than 70 
yards, and not more than 100 yards, from the first point of danger 
•(there are frequently several points of danger near together) and on 
the left-hand side of the road to anyone approaching that point. It 
should have the best possible background for visibilit)*, preferably 
a sky background. 

It may be urged that one sign is insufficient, inasmuch as it docs 
not Indicate to the driver the kind of danger he is to guard against, 
and that there should be a distinct sj'mbol for each different 
category of danger ; but in my opinion simplicity, and not multi- 
plicity, is the essential qualification, for however wide these 
categories were m.'ide there would still arise in practice other 
unforeseen and equally important cases unprovided for. 

Let the driver, on coming to a red triangle, drive W’ith special 
•caution until he has passed out of the danger zone indicated by the 
.second triangle, which in this case will be on his off-side, and 
painted white ; and, what is equally important, let the police and 
public insist on it. 

The signs should only be erected where real danger exists and 
.special caution is required. Motorists would then learn to respect 
them, instead of treating them with the contempt which familiarity 
is now leading them to do. 

An ordinary curve in the road should be approached by a driver 
on the assumption that there m.ay be an obstruction round the 
corner. In like ntanner, in approaching cros.s-roads or side roads 
which are clearly discernible owing to a conspicuous direction post, 
■or, better still, to the transparency of the corner fences, he should 
drive in such a manner as to avoid coming into collision with any 
traffic that m.ay issue therefrom ; and the public arc entitled to ask 
the police to enforce careful driving in all such cases without warn- 
'ing symbols. When the curve, however, is exceptionally sharp or 
of a special character, or the cross or side roads are concealed 
from view, and a direction post is not visible, then special caution 
is necessary, and danger signals should be erected! Similarly, a 
sleep descent (save, of course, one of exceptional gradient) which 
is clearly visible for some distance requires no warning sign, but 
when it is of such a character that a vehicle comes upon it suddenly 
round a turn or curve there is real danger, and a warning post 
should be set up. 

County Councils arc constantly being urged to provide warning 
signals for the entrances to towns and villages. In my opinion 
Ibis is absolutely unnecessary ; surely motorists -in driving 
through inhabited places need no injunction to cxcercisc caution. 
The notice board so frequently to be seen at the entrance to a 
■town politely requesting motorists to drive slowly is equally 
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unnecessary, so longf as it Is an offence ag^ainst the Act to drive 
“ at a speed, or in a manner, which is dang^erous to the public.” 

In the case, however, of a villagfe school, which is not 
recognisable as such, special warning is, perhaps, desirable. This 
can be met by affixing to the ordinary warning post, just belon^' 
the triangle, a plate with the word “ School” marked thereon. 

The recognised signs for limited speed, prohibition, and 
other notices under the Act appear to answer their purposes 
fairly well. ■■ 


DISCUSSION. 

Mr- Crawley, supplementing his paper, said he was glad 
to find how thoroughly Mr. Davis, the county surveyor of 
Shropshire — ^the author of the next paper on the agenda — was 
in agreement with the view he had expressed. It was a very 
great nuisance, indeed, to have these irregular signs all over 
the countrj’, and his \'iew was that, if they required to be 
put up, the County Councils should be responsible for the 
work. The county surveyor of Berkshire had supplied him 
with a copy of the signs which were being fixed there. The 
authorities were very firm on the point, and would not have 
any other kind. The type in question was that of the ordinar^r 
red triangle, and they had about 400 of them in different parts 
of the county, and about 485 signs altogether. A careful record 
was kept of the exact spot where the' sign was to be found, and 
every one was noted on a map. 

The Chairman ; The triangle is open ? 

Mr. Crawley : Yes. There were a few villages where they 
had fixed notices, “Please drive slowlj' for half a mile” — a- 
courteous request which was complied with. In verj' excep- 
tional cases they had a sign on which a cross was added, and 
these signs cost "7s. 6d,, and gd. a year for painting. But the}'- 
were not put up where they were not really w^anted. It was 
found that the signs tvere well obeyed, and were appreciated,, 
because the names of the villages were shown on them. There 
was, however, one suggestion he would like to make. It was 
often a difficulty to know when one was out of a danger zone, 
and his idea was that they might adopt what had been done at 
a place in Wales, where a large sign with the words, "Thank 
you,” had been put up by the authorities to denote this. 

' The Chairman inquired whether the plates would offer 
any resistance to the wind. At Buxton they took the form 
of sky signs in order that the wind would not blow the post 
down. 

Mr. A. T. Davis (Shropshire) said that, as a result of his 
long study of the question, he had arrived at the opinion that 
one sign put up in absolutely dangerous places where special 
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caution was required was all that was necessary, and if they 
multiplied those signs they ran the risk of motorists 
disregarding them. On the .other hand, if they could get 
uniformity throughout the country, motorists would know 
when they saw a red triangle the necessity for caution. At 
cross-roads, where the linger post was clearly visible, a special 
danger sign was not required. He wanted the Conference to 
press the Local Government Board to take cognisance of this 
subject, and issue regulations prohibiting the putting up of 
these signs by all and sundr}*, and make it a sim qua non that 
they should be erected only by responsible persons. He 
thought the Conference would lose a splendid opportunity if 
they did not frame a resolution to that effect. Then there was 
the difficult j’ of mile posts. In some places they were con- 
spicuous, and the figures properly kept up, but in others, 
although the mile posts might be there, the inscriptions were 
illegible. In his paper he had laid stress on the idea of sign- 
posts being used as danger signals. A committee of his 
Council had been inquiring into this very question, and they 
were of opinion— although they had not j'et finished their 
labours — that direction posts should be used as danger signals 
in the case of side and cross roads. 

Mr. Rebs JiviTKUYs said he was very much in sj’mpathy 
with some of tlie views expressed by Mr. Davis, but he was 
not quite at one with him in some of his conclusions. He had 
served a long apprenticeship in this question of road signs, 
and had now come to some very decided opinions with regard 
to it. He lliought the ordinary' red triangle did not receive 
the attention that it ought to do. There was one reason for 
that. It was the e.\periencc of all Continental touring bodies 
that any sign that did not indicate the exact n.iture of the danger 
to be met was not much use, and he agreed with that. The 
method of indicating the danger was in some pictorial form. 
For example, they had usually a straight line to mark an 
ascent, two crossed sticks to mark a dangerous crossing, five 
bars to indicate a level crossing, and so on. There was, how- 
ever, a certain reason for adopting these pictorial signs, and that 
was the number of diflerent nationalities represented by those 
using the roads. He thought the red triangle must be written 
down as a failure, because of the inadequate nature of ' 
the warning it gave,' and because it was erected in an 
indiscriminate manner. The Roads Improvement Association 
had issued some thousands of signs, and, with some few 
exceptions, they' had been erected by the local authorities, 
who, he agreed, were the proper people to carry' out the 
work. As a result it had been possible to get some kind of 
uniformity. They never issued signs unless they saw a plan 
of the place and consulted the local surveyor. Mr. Crawley 
had pointed out in his paper that there was no power to 
compel an authority to erect danger signals, and in order to 
get uniformity' it should be possible for some central authority 
to require the local bodies to carry out the obligations imposed 
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on them by statute. The Act was very precise up to a certain 
point ; it said they “ shall ” erect, but adds, “ where it appears 
to them to be necessary.” The result had been that one 
County Council had gone to the length of refusing to 
erect any signs at all. He thought it was not the intention 
of Parliament that Section 10 should be carried out in that 
way. So the new central department which was going to 
administer the grants motorists were to find should have a 
voice in the matter as to where signs should be erected. Not 
only was there no power to compel the erection of signs in 
places where they were necessary, but it was impossible to 
obtain the removal of signs from points where they were 
unnecessary. Hr. Davis had concluded his paper with the 
statement that the recognised signs for limited speed, pro- 
hibition, and other notices under the Act appeared to answer 
their purposes fairly well, but he absolutely traversed and 
denied that. It was not the case, although it might be the 
case in the county which he represented. The e.visling signs 
in villages w'cre absolutely useless, for they were frcquentl}' 
hidden from view, and were of no value in marking the 
10 miles speed limit. 

M. Albert Maiiieu, engineer of roads and bridges, Paris, 
and secretary of the Permanent Commission of Road Con- 
gresses, pointed out that the recent International Congress 
on Roads had decided upon the limitation of road signals to 
four types — the first to denote ordinai-y obstacles, the second 
railway level crossings, the third cross-roads, and the fourth 
dangerous turnings. (See .\ppendiK C.) 

Mr. W. Lascllles Southwell (Salop) observed that the 
authority which ho represented had given great attention to 
the question of symbols, and one great point in their progress 
was to be that of uniformity. Their experience was that the 
fewer signs there wore the bettor it was. They were very well 
provided with finger posts in Shropshire, and they were having 
these altered so that they could be seen clearly froni the 
different roads converging upon them. They kept their 
fences as low as possible, and they found that landowners 
were generally willing to assist them in that respect. Although 
they did not want unduly to multiply symbols, they were of 
opinion that the proximity of schools should be clearly 
indicated. Another point was that the signs should be kept 
well painted, otherwise it would be next to impossible to read 
them, and motorists would find them a considerable nuisance. 
At present symbols were placed too near the danger zone; 
they ought to be put further back, and he agreed, also, that 
motorists should be able to know when they were out of the 
danger zone. He thought it should be absolutely illegal for 
anyone to erect symbols without proper authority. 

Mr. M. G. Tiiokburn (Peeblesshire) said he thought it was 
quite evident from the discussion that uniformity of signals 
was a necessity. At the same time it was clear that they 
could not e.xpect ■ to get uniformity without addition a 
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legislation. They were also agreed upon the point that no 
one outside the County Councils or other road authorities 
should have power to put up notices, for the reason that their 
multiplication tended to affect their usefulness. He considered, 
also, that no signals should be erected unless there was real 
danger, and if the nature of the danger, when it e.xisted, 
could be indicated clearly without any great expense it would 
help to make the signals of much more value. 

Mr. Douglas Leechman, referring to Mr. Crawley's 
■contention that in case of an accident occurring at a 
posted road the vehicle issuing from that road should be 
statutorily liable for all damage, said he agreed with the 
principle of that, but thought that the writer of the paper 
went too far. In his opinion the onus should be on the person 
coming out of the side road. Coming to Mr. Davis’s paper, 
he should like to urge a point — namely, the sj'stematic erection 
•of signposts. It was the practice in some places to paint the 
name only on one arm of the signpost, but the signpost was 
sometimes so close to a corner that one was liable to pass it 
and to find that the reverse side gave no information at all. 
The different arms on a post, also, should be erected at 
different levels, and with cross-roads he did not think 
it was necessary to economise so far as to have all the 
arms on one post. Why not have two posts, or even three ? 
On the much-discussed question of danger signals, he agreed 
that uniformity was one of the essentials of the whole matter, 
and if they could arrive at a standard the signs would receive 
a great deal more attention than they did at present. But 
some signs were so unnecessary' at the present time that one 
lost respect for them, and did not appreciate those in well- 
ordered regions. The object of a sign was to indicate specific 
danger, and unless that danger was apparent when one saw a 
sign, the only' logical conclusion was that the sign should 'tell 
one where the danger was, for the real danger might be 
obstructed from view. As to the erection of these vety 
important Signals at the commencement of a low speed limit, 
he thought it was almost impossible to make a reasonable 
sign to indicate that, because, when motorists came to a 
place more or less difficult owing to the traffic, they gave 
every' attention to the traffic and could not look out for 
signals, 

Mr. Seymour Williams (Rural District Councils Associa- 
tion) said it would be gathered from the remarks of M. Mahieu 
that the Paris Congress had come to the conclusion that 
danger signals should be limited in number to four, but 
Mr. Davis in his paper supported the view that one was 
sufficient. He was afraid that Mr. Davis was singular in that 
respect. On the other hand, one^ did not want unduly to 
multiply the number of signals for fear that they would be 
disregarded. As to the question of milestones, in France 
there was quite a compendium of information on these, so 
much so, in fact, that it bad been decided that it was necessaiy' 
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to put a limit on the information. Then came the question of 
mileage. Some persons measured from the outskirts and others 
from the centre of a town, confusion being the inevitable 
result. Therefore, some standardisation of the method of 
measuring was desirable. However, he thought they might 
be able to agree upon the course he had recommended — 
namely, that the whole matter should . receive very careful 
attention in the light of the experience that had been gained. 

The Chairman observed that Mr. Davis and Mr. Crawley 
appeared to be somewhat agreed upon general lines, but 
held different opinions as to the number of danger signs. 
He took it, however, that it was the general feeling that the 
number should be as small as possible. 

' Mr. Crawley said it had been objected by the representa- 
tives of Shropshire that two signs were unnecessary, but he 
thojught they would admit that in some places, at all events, 
one was not enough. He thought it was a fact that there 
were some places where special treatment was required. The 
village sign he did not look upon as a nuisance, but as a 
distinct convenience. The ordinary red triangle had not 
received attention, but if put in suitable positions it would 
not be disregarded. 

Mr. Davis said he had noticed that a number of speakers 
had disregarded the important suggestion that there should be 
only one sign. He was sorry for that, because he thought the 
meeting had not quite realised the point he had raised in his 
paper — namely, that there should be a danger zone, and that 
if a danger signal was put up only where there was absolute 
danger motorists would know the meaning of the triangle 
when they came to it. It did not matter whether it was a 
cross-road, a bend, or a dangerous declivity coming round a 
bend, so long as a triangle was put up. 

Mr. Rees Jeffreys ; Who is to settle where there is real 
danger ? 

Mr. Davis : I should have that settled by a code of 
regulations drawn up by the Local Government Board, and I 
think you can quite depend upon the County Councils to 
carry out these with ability and reasonableness. He hoped 
the meeting would pause before passing any resolution in 
favour of indicating the nature of the danger. There might 
be two kinds of signs — one a red triangle, warning the motorists 
to drive cautiously, and the other a white one, outside the 
danger zone. He considered that several of the signs referred 
to by the French delegate were not necessary. The level 
crossing, in his opinion, should be marked by the railway 
company. Many of these level crossings were clearly visible, 
but where that was not so he would have a red triangle set 
up. He did not quite -know what was meant by the 
“ obstruction ” which was provided for by another sign. Was 
it some opening in the road for sewerage or water ? If so, 
it would be only temporary in character. Regarding Mr. 
Rees Jcffreys's remarks, where motorists were unable to 
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see the signs, it was because those signs were not properl)' 
fixed. 

Mr. Rees Jeffreys: In a place like Brentford the only 
way one could see a sign would be for the sign to be stretched 
right across the road. 

Mr. Davis (continuing) said the matter was one that should 
be dealt with by local authorities, and local authorities only. 
He did not agree with the idea of signs being issued by the 
Motor Union, though ho agreed that a much better sign might 
have been adopted. He would be disposed to support a 
resolution of the nature suggested. In his view it ^^'as 
unnecessary to put up danger signs at the entrances to 
villages, because when one came to inhabited places one 
natural!)' drove slowly. Then they had to remember that the 
posts were comparatively frail structures, and that an e.vtra 
plate would offer increased resistance to the wind. If they 
had the sign at all, he would put it on a different post 
altogether. 
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DISCUSSION. 

The Chairman said the}' had now got to the stage for 
trying to arrive at a decision on the resolutions that had 
been sent up by the chairmen of the different sections as 
expressing the sense of the discussion at those sections. 
Those resolutions had been approved, and would be submitted 
to the Conference. Of course, there were only a limited 
number of resolutions, as they were aware it was decided not 
to submit resolutions on a matter respecting which there was 
contention and a great difference of opinion. He need only 
add that every member of the Conference would have a vote 
if there was a division taken, and that it was competent to 
have amendments moved with the understanding that those 
amendments were submitted to the Chairman and approved 
by him. The first resolution stood in the name of Mr. Tonman 
Mosley. Before asking him to move it, he would like to 
point out that the resolution which stated the desire that 
the increasing cost of trunk road maintenance should be 
partly met by increased Exchequer grants somewhat clashed 
with Resolution No. lo, which was moved as the result of 
discussion in one of the sections. He, therefore, thought it 
desirable that those two resolutions should be taken at the 
same time and discussed together. They might then arrive, 
perhaps, at some solution which might be satisfactory to the 
whole Conference., He, therefore, asked Mr. Tonman Mosley 
to postpone his resolution until they got to No. lo. 

A representative stated that Mr. Mosley was not present. 

l6* 
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S iandardisation . 

Colonel Dixon moved : “ That it is desirable that a system 
of standardisation should be established to fecilitate the collec- 
tion and dissemination of all information in regard to roads 
and the traffic thereupon.” 

Mr. Platt (Rochdale) seconded, and the motion was carried 
unanimously. 

Tar. 

Colonel Dixon moved: “That the use of tar or other 
adhesive matter for the construction of roads is desirable,, 
especially in regard to motor traffic.” That, he said, covered 
a large field, for it meant making the roads or laying the roads,, 
or anything. 

Mr. Wakelam (Middlesex) seconded. 

Mr. Drummond (Renfrewshire) moved to amend the motion, 
so that it should read : “ That the use of an adhesive 
compound for the construction and maintenance of roads,” etc, 

Mr. Hogg (Elgin) seconded the amendment, but it was 
agreed by a large majority that the word “tar” should stand 
part of the resolution. , 

Colonel Crompton moved to leave out the words “ adhesive 
matter ” and insert “ or other waterproofing material.” 

Colonel Dixon accepted the amendment. 

The resolution, as amended, was adopted as follows ; “ That’ 
the use of tar or other waterproofing material for the con- 
struction of roads is desirable, especially in regard to motor’ 
traffic.” 

Damage to Roads. 

Colonel Dixon moved : “ That road authorities should have*- 
power temporarily to prohibit traffic of heavy vehicles on their 
roads on the break-up of frost, or in other special cases where- 
serious damage would be likely to result.” 

Mr. Nicol (Aberdeen) seconded. 

Mr. Anderson (Lanarkshire) : Is usual traffic to be- 
accounted heavy traffic ? 

Colonel Dixon ; Any traffic which the surveyor might think 
would hurt his roads. • _ ■ _ 

The Chairman said, as he understood the resolution, it was- 
for the purpose of dealing with very extraordinary times, when 
the sudden break-up of a frost would cause such enormous- 
damage to be done on a road that, if this heavy carting or. 
traction work were allowed to go on, in a few hours it would 
cause hundreds of pounds’ worth of damage. He knew cases 
of that sort. It was quite clear that some discretion should 
be given to the road authority to prevent that, and that the 
ordinary law as to getting the approval of the Local Govern- 
ment Board was quite useless in the case -of a sudden break-up - 
of the frost, and the inconvenience that an individual might 
be put to would not be anjdhing like that of the construction, 
of a road..^’'yithin a short time. 
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Mr. Whyatt (Grimsby) pointed out that in districts -which 
■were rather - low-lying the roads were often saturated, the 
frost might break up in the morning, and he did not think it 
would be possible to send out notices to team owners and 
•others. The suggestion was impossible, unless they had 
.placards issued and already prepared. 

Colonel Dixon said it was only intended for heavy and 
•exceptional traffic. 

Mr. Moncur (Staffs) thought the resolution should read: 
‘‘ That road authorities should have power to prohibit 
.temporarily.” 

The resolution as moved was carried by a large majority. 

Diri on Higlm'ays. 

Colonel Dixon moved : ” That it should be made an offence 
punishable by law negligently to permit soil, mud, or dirt to 
be brought upon the highway by the wheels of vehicles.” 

Mr. Davis (Shropshire) seconded. 

Mr. Lambie opposed the resolution, because he thought the 
ordinary law was sufficient to meet the case. 

Mr. Hogg described the resolution as ridiculous, and quite 
impracticable. 

Sir H. Fairi'ax-Lucy hoped thb resolution would be 
withdrawn, for it seemed to him it would be open to a 
great deal of misrepresentation throughout the agricultural 
counties. 

Colonel Dixon said he had only to voice what he considered 
the feeling of the meeting over which he had presided. That 
meeting was certainly in favour of a resolution such as he had 
moved. 

Mr. Hutchins (Montgomerj’shire) regarded it as impossible 
to deal with this evil at present. 

The resolution was declared carried by 103 to 25. 

Weights on Vehicles. 

Colonel Dixon moved: “That further regulations are 
desirable in regard to tlie weights permitted to be carried 
upon all classes of vehicles, and that such weights should be 
based upon considerations of width and type of tyres, diameter 
of wheels, and speed.” 

Mr. Grafton (Cheshire) seconded, and the resolution was 
carried unanimously. 


Statistical Body. 

Mr. T. Cole, on behalf of Mr. J. Barker, moved; “That 
the following bodies represented at this Conference be each 
asked to send one representative to attend a meeting for the 
purpose of drawing up a scheme for the establishment tif a 
central body to collect statistics and to publish information 
with regard to roads and vehicles, and that the Secretary of 
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the Conference be requested to take the necessary steps to* 
carry out this resolution : 

County Councils Association of England and Wales. 

Association of County Councils in Scotland. 

Association of Municipal Corporations. 

Non-County Boroughs Association. 

Urban District Councils Association. 

Rural District Councils Association. 

Convention of Royal Burghs. 

Association of Municipal and Count}' Engineers. 

County Surveyors Societ}*. 

Institution of Civil Engineers. 

Institution of Mechanical Engineers. 

Surve3'ors Institution. 

Scottish Road Surveyors Association. 

Association of Surveyors in Ireland. 

Ro3’al Automobile Club. 

Motor Union. 

National Cyclists Union. 

Roads Improvement Association. 

Mr. Seymour AVilliams seconded, and hoped the resolution^ 
would be carried into effect immediate!}', 

Mr. Sturmey said the Society of Motor Manufacturers and 
Traders were represented, but they were not in the list, and 
Mr. Shrapnell Smith said that was the case, also, of the 
Commercial Motor Users Association. 

The Secretary (Mr. G. Montagu Harris) explained that it 
was thought the list drawn up included all the bodies repre- 
sented here, although not directly. It was thought the bodies- 
mentioned would be represented through the Automobile Club- 
and the Motor Union (“No”), but if there were other bodies 
which were not included’ in the list who would like to have 
representation, it might, perhaps, be as well that the}’ should 
communicate with him, as secretary of the Conference, and he- 
would put it before the Committee at their first meeting. 

Mr. Lambie supported the resolution. 

The Chairman said the resolution was only for the purpose 
of appointing a small committee, and he did not think there 
would be any jealous}' between the bodies. The object was to- 
get a business-like committee. 

The resolution was carried unanimously, with an amend-, 
ment, moved by Sir A. Buchan-Hepburn, “That the 
committee be given power to add to their number." 

. Road Classification. 

Sir H. Fairfax-Lucy, Bart., had upon the paper to move 
Resolutions 8 , g, and 10. They were : ( 8 ) “ That the roads 
for the maintenance of which County Councils are responsible 
should be classified under two heads — viz., primar}' and 
secondary.” (g) “ That this classification should be under- 
taken by one of the Government depaitments in consultation 
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with the County Councils.” (10) “That the Government’ 
should contribute the whole of the cost of the ‘ primary ’ 
roads subject to such roads being maintained to their 
satisfaction, and that this contribution should be in addition 
to the grants at present received from the Exchequer.” He 
explained that he proposed to be allowed to alter No. 10, and 
No. I had considerably helped him in the wording he would like 
to propose. He would like to move : “ That, in the opinion 
of the Conference, the maintenance of primary roads should 
be more largel}' met by increased grants from the Governrnent, 
subject to such roads being maintained to their satisfaction.” 
He believed that the primary roads would cost the local 
authorities very much more in the future than they had done 
in the last few years. This extra grant of ^^600,000 would 
really add to the expense of the County Councils rather than 
diminish their expenditure, because he supposed these roads 
would become the main arteries of traffic, and ^^600,000 would 
be a mere flea-bite for the purposes which Mr. Lloyd George 
outlined in the House of Commons. County Councils did not 
care about having any interference from Government depart- 
ments. He thought they should not give the Government 
department concerned an opportunity of riding off on the plea 
that the local authorities would not object to any supervision 
or inspection over their work. If they asked for increased 
grants, to which they were certainly entitled, it would be only 
diplomatic if they said in plain language that they were 
willing and agreed that the roads should be maintained to 
their satisfaction. He moved Resolutions i and 10. The first 
resolution was : “ That, in the opinion of the Conference, it 
is desirable that the increasing cost of trunk road maiiiLeitance 
should be partl}^ met by increased Exchequer grants.” 

The Chairman said that Sir H. Fairfax-Lucy wished to 
substitute for Resolution 10: “That, in the opinion of the 
Conference, the maintenance of primary roads should be more 
largely met by increased grants from the Government, subject 
to such roads being maintaii>ed to their satisfaction.” That, 
he took it, was ver}' much the spirit of Resolution No. i, but, 
of course, whocA'ev was here to move or speak to Resolution 
No. I would be able to express his opinion as to whether that 
covered the ground. 

Mr. Seymour Williams said Mr. Mosley, who had put 
down Resolution i, was not able to be present, and he had 
asked him to move it. If the suggestion of Sir H. Fairfax- 
Lucy were adopted, it would e-xclude urban roads maintained 
by Urban Councils from the purview of the resolution. 

The Chairman felt bound to say that he did not think that 
was correct. The County Councils would includfe county 
boroughs, and these Avere the boroughs that Avould liaA^e the 
management. 

Mr. Shuttleavorth (Lancashire) expressed his Avish to 
move Resolution No. i, Avith the substitution of “ main ” for 
“ trunk.” 
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The Chairman said he had been asked b}' Sir H. Fairfax- 
Lucy to say that he wished to meet any difficulty in regard to 
the way in which the clause was at present worded, and he 
would suggest that No. 8 should read that all main 'roads 
should be dassihed under two heads, and that No. 9 should 
read, that this classification should be undertaken by one of 
the Government departments in consultation with the local 
authorities concerned. 

Lord Clifford said it was understood at the meeting 
respecting Resolution 1 that there was a distinction to be 
drawn between existing main roads and trunk roads. 

On the Chairman putting Resolution No. 8, - 

Mr. Cowan (Irish Works Department) said that in many 
counties there were no main roads at all. It seemed to him 
that the}' would lose nothing and keep themselves safe by a 
slight alteration in language, stating that it should be a proper 
selection of main roads. 

Mr. Frank (Ripon) thought Resolution 8 would act very 
unfairly upon all parts not county boroughs, because it was 
generally known that the main roads went a certain portion 
of the way into a borough and terminated, and then there were 
mam roads on the other side of the borough. 

Mr. Rees Jeffreys inquired how they were going to meet 
in this case certain district roads w'hich w'ere in the nature 
of trunk roads, but w'ere not technically main roads. He 
instanced the Great North road. 

The CffArK.VAN thought there W'as considerable force in the 
suggestion, but the only thing he could suggest Avas that there 
should be some Avords like this : That there should be a 
reclassification of all the principal roads in the country, and 
then go on to say that there should be a class of primary 
roads or trunk roads for AA'hich a large portion of the cost 
should be paid by GoA'crnment. He thought that Avould meet 
the difficulty. 

Sir H. Fairfax-Lucy intimated that if his Avords AA'ere not 
clear, he Avould accept any that would make them clearer. 

Mr. Horton (Derbyshire) offered to second the amendment 
suggested by Mr.'ShuttleAA'orth — ^the substitution of “main” 
for “ trunk.” 

Mr. Rees Jeffreys suggested that Resolutions 8 and g 
should form one resolution, as follows : “ That the classification 
of roads be undertaken by one of the Government depart- 
ments in consultation AA’ith the local authorities, and all the 
principal roads classified under tAA'O heads — namely, primary 
and secondary.’’ 

Mr. Drummond seconded the motion, which Avas accepted 
by Sir H. Fairfax- Lucy. 

This amendment aa’rs carried unanimousl}', and the motion 
AA'as carried as a substantive resolution. 

Sir H. Fairfax-Lucy mo\-ed : “That, in the opinion of the 
Conference, the cost of maintenance of primary roads should 
be more largely met by an increased grant from the Govern- 
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ment, subject to such roads being maintained to their 
■satisfaction.” 

Mr. Cowan seconded. 

Mr. Shuttleworth moved, in Resolution i, the substitu- 
tion of “ main ” for “ trunk.” He said the proportion of 
•contributions from Exchequer sources did not amount to 
anything like the proportion that occurred when these 
charges were cast on the County Councils, nor did it amount 
to the proportion that was recognised, as a performance of 
national services in the maintenance of main roads, by the 
Royal Commission on Local Taxation appointed in igoi. 

Mr. Horton (Derb)'shire) seconded, regarding this as a 
proper sequence. Resolution i should stand as No. i. 

The Chairman thought there had been some confusion. 
They had agreed to a resolution which said that all roads 
should be classified and divided into two divisions, and if they 
went back and passed a resolution with regard to main roads, 
and then went on to subdivide, it was either doing again 
what they had done or not doing it in a correct way. It 
was pointed out that there were other roads which it might 
be necessary to make into primary roads besides main roads, 
and, therefore, they were undoing what they had already 
done^ if in No. i they were endeavouring to substitute- 
“ main ” for “ trunk.” However, he would put the resolution 
which Sir H. Fairfax-Lucy had substituted for Resolution 
No. 10, and anybody who objected could vote against it. 

Mr. Seymour Williams said that, in the absence of Mr. 
Mosle}'’, the responsibility for Resolution i had been put in his 
hands, and Mr. Shuttleworth was proposing to undo what was 
the expressed wish of the particular section. 

Mr. Lambie moved the deletion of the words, ” subject 
to such roads being maintained to their satisfaction.” 

Sir A. Buchan-Hepburn seconded the amendment, and 
said it was quite open to the Government themselves to put 
in such a proviso if they were not satisfied with the local 
authorities. 

Mr. Berryman appealed to the Conference not to accept 
the amendment. It was a well-known principle that repre- 
sentation should go with taxation, and if they now suggested 
that the general body of taxpa)fers should provide money for 
the roads without representation it would be said that the}' 
only wanted their money. 

Mr. SiiAND thought the difficulty might be got over if they 
substituted the words ” subject to such inspection as the 
Department may think best.” (Cries of “ No, no.”) 

Earl Russell said he would like to point out that they 
could hardly say they were c.xpressing no opinion about 
whether this grant should be subject to Government super- 
vision or not, because they would be passing an amendment 
withdrawing the words now before them. It was a usual 
thing when people granted money that they should exercise 
some control over the manner in which it was spent, and not 
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hand it over without conditions, even to local authorities, to- 
spend, and he thought the prospect of getting th'is grant — ^if 
there was such a prospect — ^would be likely to be imperilled if 
it was known that this Conference directly rejected the exercise 
of any supervision or control being e.\’ercised over if. 

Mr. Wakelam (Middlesex) said he had been asked by the 
Count}' Surveyors Society to 'say that they were not adverse 
to supervision by the Government if any grants were made. 
They thought that the method should be left entirely to the 
Government without any invitation on their part from this 
Conference. 

Mr. Harpur (Cardiff) supported the amendment. He 
remarked that the Local Government Board was constantly 
putting further duties on and showing greater confidence in 
the local authorities, and would be quite justified in sanctioning 
grants without establishing a huge new department with a 
number of inspectors, which would probably swallow up a 
large portion of the money voted. 

Mr. A. Payne doubted whether it w'ould be wise of them to 
ask the Government to pay a larger portion of the cost of 
road maintenance without supervision. 

Mr. Rees Jeffreys asked the Conference not to look at 
the matter from the point of view of sentiment, but from the 
point of view of making it easy for the Government to give the 
money. 

Sir H. Fairfax-Lucy hoped the Conference would retain 
the words. No greater disservice, he said, to the agricultural 
ratepayers throughout the country could be done than by 
eliminating them. 

Mr. Cou'AN took it that the real object was to get better 
roads and as cheapl}' as possible. Nobody doubted that the 
local control in some places was excellent, and that the county 
surveyors of England were fit to make excellent roads if they 
got the chance ; but they’ did not get the chance. And what 
had happened with regard to the Government grants in past 
years was that the Government grant w'as less, and the money 
\vent elsewhere than intended (“ No ”), ivith the exception, 
perhaps, of Lancashire. He was sure the Local Government 
Board did not desire to w'aste money or time, but it was very 
important to secure that the best method should be generally 
applied, and that they' should prevent the allocation of grants 
going wrongly. It might be that inspection would become 
merely formal. In some counties in England he was sure it 
would not be necessary', but in certain counties it might be 
necessary and beneficial. 

The Chairman thought the Conference would be wise if 
they kept the words in. These resolutions referred especially 
to roads which were ' to be supported largely by the central 
authority; and it seemed to him they would make a mistake in 
showing jealousy' of supervision if that supervision ^yas 
necessary. He had not the slightest hesitation in saying 
that if a Government authority chose to come down 



PLENARY MEETING. 


251 

t , 

•and inspect the roads in his count}', they would be only 
too happy. 

The amendment was defeated by 83 to 6r. 

On the motion that the substantive resolution be adopted, 

Mr. Shuttleworth again moved in Resolution i that the 
word “ main-” be substituted for “trunk.” 

The Chairman pointed out that it would be absolute 
nonsense if the amendment were inserted. 

Mr.. Horton seconded. 

After further discussion, in which Mr. Seymour Williams, 
Mr. Scott Plummer, Mr. Davis, Mr. Wainwrigiit, and 
Mr. Munro took part, the amendment was defeated, and Sir 
Henry Fairfax-Lucy’s motion was carried. 

Consolidalion of the Lnxv. 

Sir H. Fairf.\x-Lucy moved : “ That the time has arrived 
when the highway law, after being amended, should be 
codified and consolidated.” 

This was carried unanimously. 

Extraordinary Traffic. 

Viscount Valentia moved ; “ That all disputed claims for 
damages for c.xtraordinary traffic should come before a 
special tribunal — whose decision should be final — to be 
appointed in each case by the Local (Government Board, and 
to consist of two county or borough engineers and a legal 
representative.” 

Mr. Davis (Salop) seconded. 

Colonel Crompton suggested the insertion of the words “ or 
other ” before ” engincer.s.” 

Mr. SiMEY moved that the words “ county or borough ” 
should be left out 

Mr. Gowan seconded. 

Viscouni accepted the amendment, and 

suggested that the word “qualified” should be inserted. 
This was agreed to. 

Earl Russell considered that there would be difficulties as 
to procedure w'ilh a special tribunal. It would be better to 
refer the matter from the Court to a special tribunal appointed 
by tlie Court. 

Sir E. Johnson -Ferguson staled that the Sheriff’s Court 
was satisfactory. 

Sir A. Buciian-Hephurn moved that the w’ords “in 
England and Wales ” he added after “ traffic,” and this w’as 
agreed to. 

Mr. Hutchins moved to insert the words, “ include one 
qualified road engineer.” 

Mr. iiARPUR seconded. 

The amendment was lo.st. 

The resolution, as amended, was adopted. 
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Road Signs. 

Mr. Seymour Williams, in the absence of Sir T. Roe, 
M.P., moved : “ That the whole question of danger signals, 
milestones, and other road signs needs revision with a view 
to the adoption of some uniform system throughout the 
country." 

Mr. Scott seconded. 

The resolution was agreed to. 

A motion by Mr. Blair, “That the matter be referred to 
the central body to be appointed," was also agreed to. 

Motor Taxation. 

Sir A. Buchan-Hepburn, Bart., moved: “That the Con- 
ference express general approval of the proposals of the 
Chancellor of the Exchequer in regard to the future con- 
tributions of motorists’ taxation, and are of opinion that, 
in the event of a central authority being established, 
provision should be made for the due representation thereon 
of the local authorities." He was glad to say that a 
representative of the Morning Post — to whom they were 
vety much indebted — ^had seen the Chancellor of the 
Exchequer, and obtained from him ^a definite statement as 
to what was intended, and with their permission he would 
read it. The Chancellor of the Exchequer said : “ The new 
authority will be purely an authority to dispense money. We 
do not propose to set up a road department. We simply 
say ‘ we approve ’ or ‘ we disapprove,’ or suggest alterations, 
and say, ‘ If you meet our views we shall be able to make 
you a grant of so much.’ The local authority will send in a 
scheme saying, ' We are going to improve our roads. At the 
present moment they are very dangerous, because they are 
narrow, the curves are sharp and numerous, and we propose 
to widen and straighten the road ; we have got to buy land 
for the purpose, we have got to incur a good deal of expense, 
we have got to improve the metalling of certain roads, and so 
forth. The scheme udll cost so much. What grant will you 
give us ? ’ We shall then consider the scheme and make up 
our minds, just as the Light Railwajf Commissioners make up 
their minds now as to what grants thej' will recommend. 
There is no interference contemplated with the work of the 
road authorities ; the initiative wdll be entirety theirs, and if 
the County Council does not choose to effect any improvements 
it w'ill get no grant. But our new road authority cannot 
interfere." He thought they would all agree that that was 
a most satisfactory solution. The form in which the motion 
stood was the best they could make out of the expression of 
opinion. He thought’ the motorists had spoken in a most 
generous and self-sacrificing way in regard to the new impost 
put upon them. They had practically all expressed approval 
•of it to the extent that they were willing to undergo sacrifices 
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if the money to be derived from it was spent on the benefit of 
the roads for their improvement. 

Mr. Lambie seconded. 

■ Mr. Rees Jeffreys asked whether this Conference was 
concerned as to how the Chancellor of the Exchequer 
got the money. What they were concerned about was 
to get a grant from him, and need they go out of 
their way to express any opinion as to how the 
right honourable gentleman derived his revenue. He did 
not think it was fair to motorists to say that they approved 
the intention of the Chancellor of the Exchequer that they 
should contribute out of the Imperial revenues to the improve- 
ment or construction of roads. He moved : “ That the Con- 
ference express general approval of the proposals of the 
Chancellor of the Exchequer to contribute directly out of 
Imperial taxation to the improvement and construction of 
roads, but is of opinion that the amount placed at the disposal 
of the central authority for this purpose should be increased by 
Exchequer grants derived from other sources.” 

Mr. Moresby White seconded the amendment. 

The amendment was rejected. 

On the motion that the resolution be adopted, 

Earl Russell said he objected to any tax upon motorcars 
or other vehicles that was imposed on the ground that they 
did damage to the roads. The principle of taxing vehicles 
because they used the roads was in many cases an obsolete 
principle, and it was a retrograde step. The particular 
proposal of the Chancellor of the Exchequer, so far as it 
regarded the tax upon petrol, was grossly unjust. 

After further discussion, in which Colonel Crompton’, Mr. 
J. L. Officer, Mr. Beaumont, and Mr. Moresby White 
took part, the motion was agreed to, \yith the substitution of 
the word "allocation” for "contributions,”, and as amended 
was passed with one dissentient. 

Votes of Thanks. 

Colonel Crompton proposed and Mr. Thomas seconded a 
vote of thanks to Lord Belper, and Mr. Rees Jeffreys, in 
supporting the motion, expressed thanks to the County 
Councils Association for having called the Conference. 

The Chairman, in replying, said they had got something 
to show for their three days’ sittings, and the result of the 
meetings of the Conference ^vas much larger than was shown 
by the resolutions. He was glad that they had present 
M. Albert Mahieu, secretary of the Permanent International 
Association of Road Congresses. 

On the motion of Colonel Dixon, seconded by Mr. 
Shuttleworth, a vote of thanks was passed to the Institu- 
tions of Civil Engineers and Mechanical Engineers, and to 
the Surveyors Institution. 
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RESOLUTIONS PASSED. ' , 

1. That the following bodies represented at this Conference 
be each asked to send one representative to attend a meeting 
for the purpose of drawing up a scheme for the establishment 
of a central body to collect, statistics and to publish 
information with regard to roads and vehicles, and that the 
Secretary of the Conference be requested to take the necessary 
steps to carry out this resolution : 

County Councils Association of England and Wales. 

Association of County Councils in Scotland. 

Association of Municipal Corporations. 

Non-County Roroughs Association. 

Urban District Councils Association. 

Rural District Councils Association. 

Convention of Ro5'al Burghs. 

Association of Jfunicipal and County Engineers. 

County Surveyors Society- 

Institution of Civil Engineers. 

Institution of Mechanical Engineers. 

Surve3'ors Institution. 

Scottish Road Surveyors Association. 

Association of Sur^'eyors in Ireland. 

Ro)'al Automobile Club. 

Motor Union. 

National Cyclists Union- 

Roads Improvement Association. 

And'that this body have power to add to their number. 

2. That the classification of roads should be undertaken 
by one of the Government departments in consultation with 
the local authorities, and that all the principal roads should 
be classified under two heads — ^\'iz., primary and secondary. 

3. That the cost of the maintenance of primary roads 
should be more largcl}' met by increased grants from the 
Government, subject to such roads being maintained to their 
satisfaction. 

4. That the time has arrived when the highway law, after 
being amended, should be codified and consolidated. 

5 That it IS desirable that a s^'stem of standardisation 
should be established to facilitate the collection and dissemina- 
tion of all information in regard to roads and the traffic 
thereupon. 

That this motion be referred to the central body proposed 
to be established. 

6. That the use of tar or other waterproofing material 
for roads is desirable, especially’ in regard to motor traffic- 

7. That road authorities should have power temporarily to 
prohibit traffic of heavy vehicles on their roads on the 
break-up of frost, or in other special cases where serious 
damage would be likely to result. 

8. That it should be made an offence punishable by law 
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•negligently to permit soil, mud, or dirt to be brought upon the 
highway by the wheels of vehicles. 

g. That further regulations are desirable in regard to the 
■weights permitted to be carried upon all classes of vehicles, 
and that such weights should be based upon considerations 
•of width and type of tyres, diameter of wheels, and speed. 

10. That all disputed claims for damages for extraordinary 
traffic in England and Wales should come before a special 
tribunal (whose decision should be final), to be appointed in 
■each case by the Local Government Board, and to consist of 
two qualified engineers and a legal representative. 

11. That the whole question of danger signals, milestones 
.and other road signs needs revision with a vieu' to the 
adoption of some uniform system throughout the country. 

That this resolution be referred to the central body proposed 
to be established. 

12. That the Conference express general approval of the 
proposals of the Chancellor of the Exchequer in regard to 
the future allocation of motorists’ taxation, and are of opinion 
that in the evept of a central authority being established 
provision should be made for the due representation thereon 
•of the local authorities. 
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